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Standard <::hlo~~ Chemical Company I Inc. (SeC C) retainecf . . I . ,'' "·. '. • • 

· En:yrronmental Resources Managem~t, me. (ERM),tcrcomplete ·a,Fqcused ·. 
Remedial Investigation (FRI) of the former lagoon area at the SCCC and : . . . ' . 

the Standard Naphthalene Products, Inc~ (SNP) properties in l<eamy, New···· 
Jersey (the "SCCC SitE~;, or th,e "Site"). The purpose of the FRIis~ · · · · .• ~. ··. 
supp~e111ent site ch?I"acterization.dat~·collected during preViouS Remedial · ·_ . 
Investigation (RI) activities to more fully characterize and understand the. · .· 
environmental conditions with respect to the former lagoon aftl\eSite. To· 
help ~xpedite the implementation of any appropriate remedi~lactions for · · 
the lagoon area (i.e.~ the eastern portion of the site), the FRI was foC:used 
.on the lagoonirea only, and was nofinterided to address' the entire_ 
property. Specifically~ th~ FRI was intended to pr<~vide sufficient .. · · 

· infoi'Ill~tion to support ·c.ompl~tion of a Proposed Remedial Act.ion Plan 
(PRAP) fo~ remediation· of.tl\e lagoon.area. The PRAP wi)lfoeus on the · 
selection ()f appropriate, technically'_fe~ible, cost-effective remediaJ .. ' . :. 
altemapves for impa,cted ~vironrru~~tal I;lledia- at. the site. This report has ~- .. 
been developed to support and.to be' included as an. app~dix to the PRAP. 
for the lagoon ~rea, .... · · · · 

., 

REPORt ORGJ1NIZA110N AND FiiRMAT 

This report is orgariized into the follov.'ing four major sections, and. · 
· accompanying-attaChments: ; . . . . · · · ... 

• . Sectio~ 1 -·Introduction: presen~ the location and setting.of the Site, 
regulatory backgrounc;i~ inyestigation objectives, the regional geology 
and hydrogeology;. and a ~ummaryof site-sp~dfic geology;.· · 

. . . 

• · ~ction 2- Summary of Site.Con~tions and FRI Activities: presents a 
summary of site c.onditions based on previous studies, and a , · 

. dis~sion of the field investigative activities and methods . 
. implemented to complete the ·FRI; 

· ' · • · . Section 3 _. Results and D~cussion: presents a disc:Ussion ofthe res~ts · 
of ~e FRI: An evalua ti.on of fate and traru;port is presented to, unify 
the und~~startding of the conditions at th~ former lagoon; · · · 

· . • · Sec~on 4 - Conclusions and Recommendations: presents a· summary .. 
·of the major conClusions from the FRI, and I;"ecqmmendations for ... 
addressing arty concerns identified; aild . .. 

. . 

• Attachments: provide supporting'iriform~tion and documentation. 

·.', ' .. 

.· 
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1~t LOCATION AND SETTING 
• > ·~ • 

1}1.e·5ccCsite consists of approxunately 25 acres bound~d to the north by 
property owned by Maxus Energy (forinerly Diamond Shamrock 
Company, Inc.); to the south by Koppers Company; Inc. q<oppers); tQ the 
east by the Hackensack River; and to the west by the Belleville Turnpike. 

·The site loca~C>ri is show~ on Figurel~l, and the generalsite layout is .... 
shown on Figure l-2. · · · ' · 

. T11~. property genera.lly COnSistS of two.distinct areas; the western two-· 
thirds which contains the preVious plant man~acturing fadlities;,aJ'!.d the 
~astern third which cor1tains the former lagoon~ The current configuration· 

. of the former. lagoon is shown on Figure 1-2 as an oval.shap~d depression 
on the eastern portion of the property. Residual sludges remain in the 
formedagoon. · . . · . . ·.. : · . .· · · · . . , . .. · . · · 

Topographi~ally, the grourid surface is relatively flat across the'Site, 
pi:imarily varying from 3 to 8 feet in elevation above sea.level (ft. msl); 
with·. a totalr~ge of approXimately o·ft; mslto 10ft.; msl. __ The highest 
elevation is at the southeastern comer of the site .. The·easterrt and western 
portions of the site generally slope to a central drainage swale, which 
directs water to the south and then to the ·east along the southern property 
boundary for discharge to the HackenSaCk River via the south outfall. In 
addition to on-site drainage,· this ditch receives some sheet flow run-off 
from off-site commercial, and mdustrial properties to the west and' south.· 

.. of the site. The south ou'tfall is equipped with a tide gate to prevent . . 
backflow during high tide. · · 

A 24-inch diameter underground concrete stormwater pipe is present 
along ·the northern property boundary of the Site: This pipeline receives 
run-off via drop iniets from the M,axus property to the ndrth of the sccc 
property, as well as drairiage from off-site commercial; an:d industrial 
properties to the west The storm:watei pipe discharges to Hackensack · 

. River through an outfall.whiCh is located north.ofthe Site. The outfall is 
·. equipped-with a tide gate to prevent backflow d~ring high tide. 

. . . .. 

The Hackensack River is adjacent to. the entire eastern prop~rtyboundary . 
. The Hackensack Ri.ver is tidally influenced and discharges to. Newark Bay 
to the south. The overall direction of flow ln. the HackensaCk River · ·· 
adjacent to the Site is from north to· south. The HackE;!nSackRiver in the 
vicinity 9f the Site receives some sheet flow run-off from the ~CC · . 
propert}r, stormwater discharge from the southern drainag~ ditch, run~off · 

· and related discharges from properties to the north of SCCC via the north 
stormwater pipe, and surface water from downstream when the direction 
of flow reverses puririg high tide. · · · · · · 

. : .-~ ~-

. . .. . ~ . 
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·REGIONAL GEOL.OGYAND.HYDROGEOLOGY 
. l·'·.'···.--·· 

. . . "•"""'; ~ . 

The SCCC Site is located in the HackensaCk Riv& Basin of northeastern '· . · '.~-"- ... , . _ o. 

New Jersey. This basin is located within the gladated section ofthe . - ... · 
· . Piedmont Physiographic Province. In general, the Piedmont is · · · .. 

characterized by continental bedr~, and may be overlain by a veneer of 
soil and surficial sediments. In the Hackensack River Basin, sediments 
associated with glaciers and recent stream depositS, overlie the b~drocl2, _· .. · · 

Bedrock 
- ... ,. .. 

· The Triassic age Newark Group is th~ bedrock pt:esent in thls arec\ ofNew . 
Jersey~ The Newark Group consists ofthree major formations: the_ · 
Stockton Formatio~ the Lockatong Formation; and the Brunswick'_·· . 
Formation. The Brimswick is the bedr~ck that is encountered throughout 

. most of the Hackensack River Basin.·. The Brunswick Formation consists of · 
reddish-browrunudstorie,siltstone, sand~tone arip coriglomerate.: The . ·_ · · . . 
bedding planes generally strike north~northeast, and dip northwest at 

· . _ shallow angles. A prominent set of steeply dipping joirits p.~rallels the 
_· bedding strike, and a-less~prominentset of nearly vertical joirits parallels 

the bedding dip'. · · ' · ·· · :, 

.. _There is little primary porosity a~s~da.~ed.wit,h ~e bedrock in which·_· 
ground water-can be stored and transmitted. Ground water· is stored 

' ·.'predominantly within bedding planes, and secondary featuresstic:h as 
fractures and jointS. Ground ~ater flow ·occurs pnmarily along the , · 
beddihg planes and secondary features. The bedrock is a source of . 
groimd water fqr irldustrial use in ~e areCi.· .. · · 

.~ 

1.3.2 Overburden 

Overburden sediments. cover the bedrock in -most of the HackensaCk River 
. Basin. These seclli:nents are ~ssociated with severcll major advances oL . . 

continental gladers dirring the Ple~tOCf!le Epoch, and more recent . 
. Holocene Epoch alluvial stream depositS an~ man-ma4e fill.. · 

.The Pleistoc~ne sediments ~onsists of sand, gr~vel~ s~tand clay from 
gladai till and stratified drift deposits. The thickness of the till is V(lriable, ' 
and averages approximately 25 feet. Locally, the till inay exceed165 feet 
j.n thickness. The stra.tigraphy of ~e Pleistocene deposits consists of two , ·. 
major types: (1) sands and gravels overlam by(2) day and silt. Th~ sands · 

·. and gravels are present on·top of bedrock, and are assoda ted with fluvial · 
... deposits which were scoured by the ·glaciers from the underlying bedrock. . 

The day and siltoverlies the sand and gravel and were deposited in fresh;. 
· water larustrine environments (lakes) which formed as the glaciers . 
. retreated. The clays and silts are tyPically varved (altema ting layers of 
day and silt). · · · · 

ERM.INC. 3 SCCC-L79ti5.07.01-U/IO/% 

. .., ... :.:.·. ~- . . . 

. . ~ .' 



. ., 
\: 

1.3.3 
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Hol~cen~.seclinlents are thin, of s~all (lreal extent~ and weredeposited.'on . 
tdp of the Pleistocene seruments.· The HO,Jocene sediments consist of either.·. 
sand, gravel, ~ilt, day, peat and/ or root mat. Holocene sediments may· be . 
up to 10 to 50 feet thick l()cally. There is also man-made, artifidalfill · .. :. ·. .. . . .;. 
overlying natural Holocene deposits throughout ~e HackensaCk River·.· · · 
Basin. ·' •· · · · · .· · :, 

'., .... '··" 

. ·.· GrOl.lnd waterin the' sediments OCcUrS in·the.pores betweeri the grainsas a·· ... 
. . primary porosity .. Small quantities of ground water are stored in the till· : · 

:which overlies bedrock, due to their poorly sorted nature and· ' >· .: · .· .. 
correspond.iflg low permeability. Deposi~ of varved siltand clafare · 
poorly permeable, and impede the ·movement and discharge of ground. 
water. Most water iS stored in the well-sorted Pleistocene sands and 
gravels, where present. since the unconsolid~te9. sediments are thin, they . 
are not a major source of giound water and are typically considered local_ . 

. water table aquifers. . . . . . . . . ' . 
. < f 

' Summary ofSite·:specific.Ge~logy .. ! . · 
' • • • • ~· I ' • ••. 

In g~neral there is man-made fill present at the ground surface .. This fill is. · .. · 
underlain by peat/meadow mat .. Together the fill and peat/m~adow mat · 
are up to 12 feet thick. The Jill and peat/meadow mat are l:lflderlain by a · 

· ~olocene sand layer. ThiS sand appears present beneath the entire lagoon 
area and is 4 to 6 feet thick. Avarvedday(Pleistocene Age) unit'is . 

. present beneath the' sand. The thickness of the clay is estimated at greater . 
· · than 40 feet in thickness based on subsurface data from adjacent sites. 

This sequenc~ offill/peat tindedain.by sand~ whidt is und~rlain :t>Y . 
var\red.clay (glacial till) comprises the overburden stratigraphy at the Site. 

· . The bedrock beneath the ov~rburden consists of the Triassic age 
Brunswick formation~ · · · · · 

._ A more detailed ·ru~·cu:ssion of the site-specific geology' is presented in · 
. Section 3 ofthis report. _·. • · · · . . · · . · . . · 

-~·. 

1.4 REGULATORY BACKGROUND AND SUBMITTALS . 
... ,· .. 

. . . 

Between 1983 and ·1987,s·everal areas· of concern were identified by the . 
_ New Jersey Department of:EnvironmentalJ'rotection (NJDEP) at the Site. 

In 1989, an Administrative Consent Order(ACO) was entered into .. 
· between NJDEP and SCCC. 'fhe ACO required SCCC to plan and . 
implement interim remedial measures, a remedial investigatior;t of the Site, 

. ·and an evaluation and selection of an·appropriate remedial action . 
alternative or alternatives.· · · 

In accordance with the ACO, and a ~~medial Investigation {RI) Work Plan 
· approved by the NJDEP oh26 October1990,Phase I RI act~ vi ties were 
. initiated in D~ember1990. Phase.rr RI activities were subsequentlY 

.-
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conducted at the diredi6n.ofthe NJDEP,.and a DraftRI Report was. . 
... 'submitted to the NJDEP in May 1993. ·A bi;ief SUmmary of the relevantRI 

results~ presented ll:t·Section 2~0 of this report. · 

In co~plimce .with the A.CO, various Interim Remedial :Meas'¥es (IRMs) 
·. were also completed at the site by sccc to secure the site againSt .. 
unauthorized entry, to prevent stormwater overflow from the lagoon, and 
t~ prevent possible releases· of product froin on-site storage taz:tks. In. · 

. addition, IRMs were im}:>lementedatthesite by Maxus Ene,·gy to nlitigate · 
risks of human expf?Sure to the chro~um ore residue COVering most of' ~· 
the SCCC property .. This IRM iflduded paving traffic areas with asphalt, 
·and covering non-~affic areas with a geotextile and gravel: The5e IRMs'.. · 
. are disaissep in.greaterdetail in the Draft RI ~epo~ . · · 

. ' " .. ... . . ~ . . . 
In response .to the N]DEP's 17'A~gust 1995 comments on the May1993 Rl 
Report, as well as subsequent converSations with the NJbEP,·~ Focused· .. 
Remedial Investigation (FRI) Work Pl~ was developed to complete the 
investigation of the lagoon area and provide for the devel~pment of an 
appropriate remedy based on the FRlReswtS. The FRI Work Plan dated 
15 April1996 was appro~ed by theNJI)EPvia a letter d~ted 31 May i996. 

;· 

. FRl OBJECTIVES 

. ,) . ~' . . ' 

The purpose of the FRI was to satisfy the following two major objectives: 

• · to more fuily characteriz~ and unde~tand the o~er~ll. conditions with · 
respect.to the for~er lagoon at the Site, spedflcally, to.understand the 
hydrogeology and potential dense non-aqueous-ph,ase liquid . 
(DNAPL) migration pathways in the vicinity of the former lagoon, 
and the potentialimpacts on the Hackensack River; al'd 

. . . . . . 

• to provide sufficientinformation and a more COn:tplete .Understanding 
of the former lagoon to support completion.of a PRAP, and select.an. 
appropriate, technically feasible, cost~ffective reme.dial alternative 
for s9il; waste, and ground water (if warranted). · 

An additional componen~ of the in~estigation was to de.termine how. 
sediments and surface water may be affected~by, the presence of the 
former lagoon and. the ,existing surface drainage features (i.e., the north 
stormwater pip~ and.thesouth drain~ge ditch).. . .· 

these objectives were met thro~gh implementation of the scope of work 
di~cussed ill Section 2 ofthis report. · ·. 

:; -. 

~· . 
. . ' . 
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2.0 

2.1 

. 2.1.1. 

2.i.2·. 

··.·· '.· 
}'. ' ' 

·.... .. 
' ·~~ ,~. ': ' ~,~ 

. SUMMARY OF.SfiT COND'rriONS AND METIIODS Sl!MMARY FOR>·> ' . 
FRIINVES11GA110N ACrrvim;S . . . .. . :,. . .. 

'._.-

.. •- .. ··. 

.,.· ·• .. ,; 

SUMMARYOFSITECONDIDONS · 
.. ~. ' 

•' . · .. 

'. . .. ~ . ' ' ' 

A summary of the site conditions in the lagoon area based ~n th~ previous· · 
site inyestigation activities is. presented below .. Amore. detailed ..... ,; ... ,.~ . . . . 
discussion of these previous activities, as well a~ additional supporting,··., .· ( -, .· ... 

. information and documentation, are pres~ ted in ·the May 1993 RI'Report · · 
and the Aprill996 FRI Work Plan~ · ·. · 

~ ',. . ; :: .. 

Soils . ~. ' 

'. ·-· 

·.· 
As discussed ·above, the soils at the Site generally consist of the following . 
Units from top to bottom: 8 to 10 feet offill; 2 to 5 feet of organic silti.. . .. 
humus and peat ('meadow mat"); 4 to '7 feet of fine to coarse :t-Iolocene ' . 

. Age silty sand; and a relatively thick and extensive layet: of stiff···· .· · .. 
Pleistocene day. The clay unit is underlain by the shale~ and sandstones.· .· 
of the Brunswick formation. ·The-shallow water table is within a ·few feet · 
of the ground surface a~oss the Lagoon Area. 

-Lagoon area soils exhibit high· levels of chromium, generally a~butabl~ .. 
to the surface slag fill material which originated from th~ adjacent Maxus 
propertY .. Elevated levels of benzene, naphthalene, and many chlorinated 

· organics were also detected in lagoon area soils. Po.tential sources for , 
·. these organic constituents include the lagoon, previous storage tanks, and 

off-site sources. . .. 

Lagoon Sludges 

. The waste lagoons are tw~ contiguous bodies containing a combine;d . 
estimated volume o£_7,400 cubic yards of material. Although.two · 
physically distinct layers of waste sludge were detected in the lagoons 
durirtg previous investiga-tiolls~ the constituentS detected iri the sludge 

. samples from both layers were fairly consistent. Naphthalene was the 
· most abundant constituent detected in the lagoons, with polynuclear . 

aromatic hydrocarbons _(PAHs) and phenols as the next most abundant 
· constituentS. Dichlorobenzenes, benzene, ethylbenzene and toluene were 

detected a~ lesser concentrations. Dioxins were also detected in the lagoon · 
;sludges. · · · · · · 

·. Because the waste 'lagoons are unlined and the base of th.e waste is.below · · 
the elevation of the shallow ground water table, and considerin-g the. 

• relatively_high level. of.c;onstituents detected in the lagoon sludges, the . · 
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" was'te lagoons currently represent the principal pote~tial source ~f. ; . 
· contaminant releases at the Site. ... · · . · · ' 

.DNAP~ .. 

. . Dense non-aqueous~phase liquids (DNAPLs) were not d~tected ~the. 
lagoon area during the previous Rlactivities, althoughsom~ free-ph~e · 

. product was detected in monitoring wellMw:-lSL and. soil boring SB-2 
between J?,uildings 2 and 4 during the Ri .. However, as recommended by 
the NJDEP in their lLAugust 1995letter regardirig.the May 1993.RI, the 
potential pr~sence of DNAPL at the Site w.as re-evali1ated because of the 
detection of DNAPL in a monitoring well o~ the adjacent Maxu5 Eite~gy. 
site (i.e., MW~L). · · · · · 

.A re-evaluation of DNAPL at the Site duriilg preparation of the FRI Work · 
· . · Plan included a review o(previous samplirig data and.boring logs, and an. · 

· ·. on-site survey of existing monitoring wellS~ The review of pr~yious data 
indicated the·potential for DNAPL collection on ~e meadow mat surface 

.as well as on the underlying clay surface. During thepreparationof.the . 
FRI Work Plan, a site visit and well survey was coy\ducted with an 
mterface probe tq determine the presence or absence of DNAPL in the on
site monitoring wells. A summary of the DNAPL survey r~sults, as well .. 

. as the results of a follow-up survey that was conducted with a different . ·. ' 
type of interface probe (i.e., a.conductivity probe}, are p~esented on Table 
2-1. As presented on Table2-l, DNAPL was detected in four of the.on-site 
~onitoring wells. DNAPL was not detected irt any of the shallow ·.. . .. 
monitoring wells, nor was DNAPL detected in MW'-lSL as it was during "~\ .. s _; 
the RI. Based on a review ofDNAPL thickness results an.d.the· well 

. construction data, it was con,cluded that wells installed within the clay . ~>~v-f j 

unit act as sumps for the collection of DNAPL, and the thickness of 
· DNAP~ measured in the wells was generally consistent ~ith the depth 
into which the well is set in the clay. It should be noted that none of the 

.. shallow weli.s were constructed in a fashion that would readily provide for . 
the accumulatjon or detection·ofDNAPL (i.e., none of. the wells were 
constructed as sumps into the meadow mat). 

To compare the :composition of DNAPL at the Site tothe CC?mpOsitiqnof:: 

,-i" . ·~ - . 
., ..-: .;c:..... 

DNAPL collected from the adjacent Maxus Energy site, samples of 
DNAPL were collected from the on..;site wellS in which DNAPL wa5 · 
detected: The samples from select ~ells' were also ~alyzed .for physical 
p'roperties that are important to the understandmg of potential DNAPL 

\ . ,...... . ,. 
. l·:·,C.- . ,.... . --. , 
,- ~.<: ...... /- "-" . 

·. migration. A summary of the DNAPLsample results is pre$e:ilted on , 
Table 2-2. Because some of the constituents detected in the MW-SL . 
DNAPL sample (e.g., trichloroethylene and tetrachloroethylene) are not 
related to any of the documented site activities, a potential off-siteso~~e· 
• of these contariri.Itants is suspected." · · . · · · 

• '! ~ •. 
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BecauSe DNAPL rnigrationis typically controlled py gravity rather than 
· ground water flow directions, the topography~of the-meadow mat and: ~ · .:·> 
. clay surfaces are expected to influence DNAPL migration pathways at the ·, ... · .. 
·Site. Preliminary topographic maps of the meadow mat and clay surfaces·, ,_: ' ... ·. : 
. were constructed based on existing borlrtg logs, and were previously\ . ·. '-;: ... , 

presented in the FRI Work Plan. Additional data has been collected . · ·. . ,. . . _ 
· during the FRI to help refine the ~opography of these units as described A 

· later in this report. .. ~ :. · ... 

Surf~ceWater 

The surface water samples taken from the on-site drainage ditches duriitg 
. the previous RI work indicated the presence of benzene, chlorobeitzene; . 
and toluene. Semi-volatile compounds were also detected including.·. 
diC:hlorobenzenes, trich1orobenzene, phenols, and naphthalen~. · · 
Chromium, along with other metals were detected consistently in .the .. · 
surface waters. Based on the· condition of these drainage fealtlres, the .. :· · · · · 
condition of the areas whiCh drain into them, and the elevated constituent'' 
levels detected, these drainage features to .the south of the lagoon area was 
identified in the May 1993 RI as poteritialconstituentmigration pathways~ : 

Because the Hackensack River is adjac~t to the lagoon area, ~d at least' 
·some fraction of the Site ground water is believed to discharge directly ·· 
. into the river, the quality of surface water in. the Hackensack River is 

crititalto the understanding of site conditions and potentialimpacts.· 
Limited surface water quality data collected from the Hackensack River 
duririg the invespgations conquct~d at the adjacent sites generally do not .. 
indiCate a concern. However, in accordance with the FRI Work Plan, 
additional surface water samples were obtained and analyzed as 
discussed Ia ter in thiS report. 

· ... • 

· ... ··· 

2.;1.5 Sediments 
. . . . 

Sediment samples from the Hackensack River were.,not collected during 
the previous RI activities at the Site. Sediment sampling conducted · . 
during an investigation of the adjacentMaxus Energy site ir\dicate the · 
presence of constituents potentially related to the lagoon ~rea, particularly 
in the sediment samples collected from downstream of the North Outfall 
(see Figure 2-1). The results of these analyses, along with a figure showing 
the sample locations, were provided to SCCC by. the N)DEP in the 11 . · . 
J\ugust 1995letter. Inan effort' to obtain a. better understanding ofthe . 
relationship between sediment quality and the North Outfall, and in 
actordance with the FRl Work Plan, SCCC performed add i tiona'! sampling 
of the sediments as discussed later in this rep<;>rt. · . . . . · 

~-. . 
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Table 2-1 
DNAPL Thickness Measurements 
Standard.Cirlorine Chemical Company · 
Kearny, New Jersey ·FaCility 

Well No. Date ·_.DNAPL 
' 71rickness (ft)• '. . ' 

-

·. MW-SL 9/19/95 251 

MW;;.12t. 9/19/95 0.01 

MW-13L· 9/19/95 0.05 

MW-14L . 9/19/95 
.-

0.73 

... ' . 

Date 

9/25/95' 

'9/25/95 

. 9/25/95 

. 9125/95 

. •Measured withOil/Water Interface Probe (Marine Moisture Co~trol)' 
•• Measured with Conductivity Probe (Ma~lne Moisture Control)_ 

I ··•• 

DNAPL Approx. Deptlr Well_is ~et _ 
71rickness (ft) .. . into c_onfining Clay (/t) 

.2.89 . . 
2.4 1 • 

1.1 
.. 

2.1 ' 

1.52 1.5 
().79. 1.5 

.. 



Table 2-2 

DNAPL Clraracterization Sampling Results . ·. . 
Standard Chlorint CIJDnia~l Com;,mry 
Kt:ilmy. New Jersey · 

Weli No; -- M:V-8L 
- Dntt Sampltd .- 9/19195 

Timt Snmpltd 1200 
£RMTRif 7461 

(mglkg) 

. trichloroethylene 8,600' 
_ tetrachloroethylene 11,000 . 

chlorobenzene 
•, 

9,000 . 
1,3-dichlorobenzene 74,000 J 
1.2-dichlorobenzene 160,000 : 
1,4-dichlorobenzene . 68,000 J 
naphthalene 41,000 J 
1 ,2,4-trichlorobenzene 620,000 

viscosity (SSU) 30 
specfic gravity (urutless) 1.3789 

Note5:. 
J: 'lndlcaies an ~timated value 

U: r.idlcates compou!'ds was analyzed for but not detected 

NA: Not:arialyzed 

EO: Equ_lpment blank 

. TB: Travel- Blank 

MW-12L 

9119195 

1320 
74&5 

(mglkg) _ 

u -· 
u 

1,700 J· 
~0,000 

99;000 . 
49,000 

200,000 
160,~ 

NA 
NA 

( ,_... 

• 

MW-131.- · MW-14L- Practical £8:..1 TF-1 
9119195 9119195 Q11tu~titntion 911~195 . 9119195 

1250 12.15 Limit 1225 1400 
7464 75~3 • (mglkg) · 7462 ,7466 

(niglkg) _(mglkg)_ (mg/L) (nrg/L) 

U- u 2~00 u u 
u u 2~00 u u: 
u u 2~ u u 

3,600 r 41,000 5,000 ·u u 
. 12,000 45,000 5,000 lJ- u 
6~00. . 54,000 J 5,000 u u ·-

iSO,OOO 75,000 . 2~00 
. - u u 

. 99,000 170,000 2~00 .-.u u 

37 NA NA NA 
1.3373 NA NA NA 
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Ground Water 
:·~ ., . -· 

. . . :. ' 

.Ground contamination was dete<:ted at varying concentrations acr~ss the. 
Site in both the upper and lower water bearing zones (i.e., the fill uni~ and..~
the sand unit underlying the meadow mat, respectively) during previous 
investigation activities .. Levels ofvqlatile and semi-volatile or-ganic:~ .. 
constituents were detected in the lower ground water unit at-. · . . . ·· . 
concentrations above 100 ing/L near the lagoon and other source areas~ it 
is cUirently suspected that this· contamination is associated with known 

·historical activities an~ the wastes present in the lagoon. · · ·: ... -;• 
. . . . 

As pres~nted in the May 1993 Rl, ground water flow across tiu~ Site·iS .· . 
. generally to the south, with a lesser component of flow towards the ... 

. Hackensack River. A follow-up water level study was comi.ucted during 
preparation of the FRI Work Plan following receipt ofthe N)DEP's 11 
A~gust1995letterto re-evaluate the ground-wa:tcr. f.lo~ directions across · 
the Site,·paiticularly in the lagoon, area. Ground water elevation contours 
for both the upper fill unit and lower sand unit from this -follow-:-up study 

. wet:,e presented in the FRI Work Plan.' In general, the flow directions and 
ground water contours measured (juring this study were similar to those 
presented ir\ the May 1993 RI Rep6rt, iilc}uding the appa.rent mounding of, 
water in the northeastern portion of the Site in both the upper and lower 
units. However; in order to confirm. ground water flow dir6::tions, SCCC 
performeci a more comprehensive water level and tidal survey of both the~ 
upper and lower water bearing' zones in accordance with the FRI Work · 

. Plan as discussed later in this report. · 

·METiiODS SUMMARY FOR FRI.IN.VESI1GA110N ACTIVITIES 

The F~ included the following major activities: 

• · A soils/DNAPL m~estigation ofthe.form,erl~goon area including t;Jle . 
installation of14 soil borings, and discrete sampling ~f the soil matrix · · 

. to determine the p~esence or absence o~ free product, and ·to estimate . 
the topography of the surface of the meadow rriat and cla:furuts; . ·,, 

• A~s~face water and sediment investigation of the:HackensackRive,r, 
North Outfall,· and South Outfall, including surfa<:~ water and ,: 
sediment sampling; · · · 

. . 

· •. Surveying ·of the monitoring wells and soil boring locations installed 
during the FRI.for horizontal and vertical control; 

• · -A hydrogeologic ~vestigation including synoptic water level 
. measurements iri all on-site monitoring wells and selected off-site 

· wells in order to develop an und~rstimding of:regional ground water 
flow conditions;. 

'"l. -~ ' . ' 
. : ~.:~:···, ... ~--o 'j, 

.. 

. ":;,:_'" ::- ··:-~·- .·._._ ,., 

' . ·';--.:-·.: 

. .. • . ~ 

· ... ,• .·. 
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• 

·' . · .. ~ " .. 

. Aninvestigati~~ ~f grourid water/surface water interactions through ; 
.a continu6u5 water level (tidal) study in select monitoring we~ls .and 
-the Hackensack River; and · · ·· · . ·. · 

Activities to locate and formallyaband~n thi~ldon-site production · · 
wen which was drilled iri 1917.. ' ' '. ·. 

'-·' 

. The field sampling procedures and analytical methods conducted dllrii\g . 
. ·the FRlhave been'cotnpleted in compliance with the NJDEP-approved FRI 
Work Plan, as well as the applicable NJDEP field methods and protocols 
described in NJDEP's May 1992, Field Sampling Procedures Manual. 

·. Abandonmento{Old Production Well· .. -· 

In accordance with the FRI Work Plan, SCCC attempted to locate the old 
on-site production well which was dr~ed in 1917. During the soil boring · 
program, ERM field p~rsonnel were able to locate the old production well · 
(see Figure2-1). The well was field measured to be 10 inches in diameter 
at the surface and approximately 368 Ieetdeep. The water surface in the 
well was measured at the top·of the well casing (which was approximately 
12 inches below the ground surface). Since an estimated 1,200 gallons of 
water exists in the well, SCCCrequested guidance from the NJDEP 
regarding disposal of the well water. Following a visitto the site by the· 
N]DEP in September 1996 and a series of telephone conversations in · 
October 1~96 with the Geologic Tedmical Coordinator, Ms. Linda· 
Welkom, the NJDEP requested that SCCC develop a work plan for the ·· 
abandonment of the well. In addition, on 11 October 1996, SCCC received 

· a letter from the N]DEP Bureau of Water Allocation to.have the old · · 
production well formally abandoned within sixty days. 

· On.14November 1996, a brief work plan for the closure/abandonment. ·· 
was provided to the N]DEP. SCCC is presently waiting on the N]DEP for, 
comment regarding the work plan; ' . 

2.2.2 · Geophysical Survey· 

A geophysical investigation was conducted in an attempt to m~p the .. ·. 
surface of the day' unit. Because DNAPL has been detected on the surface· 
of this unit, ·and because.DNAPL.flow is generallycontroll~d by gravity 
(i.e., it flows downhill) rather than ground water·flow direction (becaus~ 
of its greater density than water and the fact that it is present as a non- . 

. . · aqueouS phase), the surface topography of the day layer is believed to 
· influence the direction of DNAPL migration within the lagoon area. . 
Secondary objectives of the geophysic~l investigation were to estimate the 
surface topography and thickness of the meadow mat layer, as well as the.·. 
:lateral extent of the sludge lagoons.· The geophysical sur\rPy cm1centrated. · 
O!l the lagoon area, spedfically the area extending .from the Hackensad< · 
River to west of. the Conrail right-of-way, for a total areabf approxiinately 

. 400ft by 500ft . . 
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Because of the p~tentially Unfavorable site conditions (e.g., chro~~ful);: 
the application of two geophysical' ~ethods using a multi-phase approach 

· was pl~rined •. The methods.used during this investigation were gr-ound.-.· .. 
penetrating radar (GPR.) and seismic refraction.. . .,.. · 

Phase I Geophysical Investigat~ 

·.. . . : ~ :: 

· .. ; .. :. 

. '•:' 

. - ·-. ·, 

As indica ted in the FRI Work Plan, the first phase of the .geophysical .... 
iiwespgation (Phase I) was completed to evaluate'the potential success of. 

· .. each geophysical method at meeting the objectiveS. If it was detel'Illiiled. •. 
·during Phase lof the investigation that neither of the plarined methods .. ··. 
would be able to meet the objectives, Phase ll would not be initiated, and : .· 
other methodologies (e.g., conductivity) would be considered .. · ... :. •·• • ··· · ·. 

Ground Penetrating Radar (GPR>.Method 

The GPR technique is. used to map subsurface features by radiating high ,. · 
frequency radio waves downward into the subsurface. Reflections from ·, 

.. buried objects or interfaces having different electrical properties are . 
received by·an antenna and are sent to a graphic recorder. · · · 

The largest limitation to using GPR is th~t very electrically conductive . · 
. near-surface materials (clay, reinforced concrete, certain types of fill 
materhils, etc.) can absorb' much of the radio impulse energy th~teby 
reducing the effective· depth of penetration. The degree of signal 
attenuation is very site-specific and is best evaluated onlocc1tion. H signal_ 
attenuation causedbysubsurface conditions b~omes a·problem, lower. .. · 
frequency an teill\as may be used at the expense of poorer r c:!sol uti on. 

To test the potential success of the GPR method at this Site; several • · 
traverses of data were collected and compared to existing borehole. 
information. · ·· · 

Seismic Refraction Method 

' ' 

. DilliTig the Phase I geophysical method evaluation, the seismic refraction 
method was also tested for the·ability to resolve the day horizon. The ' · ... 
seismic refraction method is based uppn the generation and' propagation· -
of an elastic wave into the subsurface. An ener-gy _sour.ce (e.g., sledge 
hammer j shot plate, elastic wave .generator, etc::.) initiates a disturbance at . . 
the ground surface which results in the generation of an elastic wave. The· . 

. · wave travels· into the subsurface at a velo~ty ·that is defined ,by the elastic 
. properties of the upper medium. When the wave contacts a inedium that 

possesses contrasting elasticproperties, the wave is re-'directed alon,g the 
contact interface.- This signal then returns·continuqusly-to the ground . 

·. siuface whereit is detected wjth geophones and recorded for additional · 

processing. . 
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... ·.· ,. 

·A potentially lliniting factor to the coll~·ction ofseismicrefi:a~tion data is :. 
· noise; or vibrations Jrom'highway traffic, airplanes; trains or industrial : _ . 

processes. In order tO attempt to OVercome noise mterf~renLeS{ i'epeat~d ... 
hammer blows are use·d tc) enharice'the.seismic·signal. , . . · ·· · 

To test theapplicatio11 of seismic refraction to this Site, a siflgle seismic 
spread ofdata was collected adjacent to .an existing well.: Th~ results of. 
this spread was evaluatedJor the· ability to resolve the target using. the 

. ·generalized reciprocal method' (GRM) of seismic refraction interpretation~ . 

. . Results of -the Phase I GeophysicS. sutvey are presented. h,_ Section 3 e>f this .· .. 
.· report.; .· -~ · ·. ·'· · . · -

''. 
"• 

Soil BO~ng Installation ~ . . ,' .' . ·, , ', I 

·' .•' 

.· Soil.·boring instaUationarid.sa:rnpling· ofthe fill, meadow mat, ~d the. 
lower sand unit at the surface'·of the day (i.e., for DNAPL presence or 
absence) waS conducted betweetrS ·and 16 August 1996. Thirteen soil .. 

. borings (SB-2 through SB-14) were installed adjacent to the current extent 
· C?f the former lagoon in the eastern portion bfthe Site (Figur~ 2.,.1). One · 

soil boring (SB-1) was installed at the westernmost por~on ,-,f the~eastem 
portion 'of the Site to help delineate the extent of free product. Soil'. 
s~mpling· of the base .of th~ sand: unit was conducted· to· help· identify 
where free-phase product from the former lagoon rriay have migrated. in 
adclition,.selectec:l soil samples which i.rldicatedhigh orgarii.-: vapor 
analyzer (OYA)readings' were targeted for laboratory analysis. 

. ~ ' . . . 

·. The ~ourteen soil borings were completed with a trUck-mounted .rig using 
the mud-rotary drilling method because of the potentialliftiilg of the oute~ 
protective casing used to case ·off.the upper fill unit was considered to be a 
concern. U hollow stem auger equipment were used to drill through-the· 
i:nead~w mat to the lower sand tinit. The drill tip was advanced to the 
desired depth while jetting in drillers' mud to displace the overburden 
soils andpreveht migration of constituents along, the borehole which was 
created._ The te.t:minal depth of eaCh boring was the :top of the day unit. 

· · Contiriuous tw~inch diameter split-spoons we.re collected from the 
groim~ surface to appr9)(jmately one foot into the. clay unit. The soil 
borirlg l_ogs are preserlted ·as Attachment L . 

Sainple Collection 
.- .. · 

. Soil sa.mples were collected from each split-spoon sample collected 
thro.ugh the fill, rhea dow mat, and sand units. Soil samples were removed 
from tl1e split-spoon using a dedicated pre-decontaminated stainless steel 

·spatula. Following collecti;on, the samples were· immediately transferred 
. to two 4-ouncelaborafory-supplied glass jaJ;S and packed t.o miniinize 
·. headspace~ Jne 4-oW1ce jars were storedo~ ice f~r. selection of which 
samples wo~d be'analyz~d by the analytical laboratory. If sufficient 
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·. sample remainec!; it w?,s pi3ced in a 500-mLball ja~ f<>r headspac.;;~cl',r\2iiz~f~:!,i~f~ 
analysis; Labels were then placed on the sample jars, and the samples.:~-·.;:?:· <··· ;'~_;}~:~t ···.~:;_~~',':";~<;(.f,;;-" < 
were placedir) zip-lock baggies and stored on ice: Disposal:;le ~Ui,gi~l\:.t:·:~"~t.~·_:::_.;:·;:~:"<~_':;·: ;:~::~~~.:.·· 
gloves were worn and changed between each split spoon samplf:·:;:rtuL·::?r-·;0 :·,:~~~;/{'~}·:':···:·.:::7?)~;-~:~?;:. 

. split-spoons were decontaminated in the field betwe~ samplesaicordklg.1'~'·':,,·:·~~-- ~·~.~~r>:~.~~::~r~~~~ ._, 
• ·to the procedures outlined in-the FRI Work Plan. . . . · . . · . . -}· .:~~;.: .. }::.<~;<·{ .. ,. · .. :.··:> -~=~:::~~~:c~~~· 

Laboratory Ana'lysis · ~ .. -~~-~~-;':-~·~~-~·;:~.'-'"}'\::_:;• -, .. ·.·· }:rJF·}·· 

.·. 
. ~~.·:.::.;:~~~~-·._.~ ~:.~~.:~-: \t·.'r;> .: , :\:·: ~··.·.···. ~-;;S;:.~-~-;_~r:.:~ 

,;:,•" 

Eight of the soil samples collected were ·sub~tted for l~bora·t~cy analyses.: ... · . : · .. ·_ 
Each sample was analyzed using method'8260A to target the site-related:• .. ,_ <: 

· volatile organiC compounds ("VOCs~') and the lighter-weight semi-v()latile-::,:;.:, .:_.>·:_' 

· .· compounds. The samples were analyzed by ·a New Jersey:.certifieq::., .. ~~ ~:;;:·:-~;: .. :.· · ·: 
. laboratoxy, Core Laboratories, Edison, New Jer~ey. The samples· w~t , -·::{· · -~.:. .. 

·. selected from'borings in which waste materials were encountered above·,; ·:~ '' ·: 
. the day and/ or where field screening of the sample headsp~ce indieated · ·:~··: 
elevated.organic vapor concentrations~ One sample from the upper fill"::-~,-··'' 
unit and seven samples 'frOP'\ the top of the day were selected for.::.: .. .'- ::_·::·~- .• 
laboratory analyses. · · · · · -. · · · 

. '.~. ·. . '• .·. ·. 

- . -:~. '·. 

.. ·,.·.·. 

, . ~';,. ... 

_,,• 1 

.·.-.: ·-:~ . ·.,··~- ·-. 

In addition t.o. the soil samples, q~ality assurance/.qualjty control·_':. ·-·::: ... · ._. 
, .. ""· ... '~" ..... 

·. ·. (QA/QC) samples including two matrix spike/matrix spike duplicate: ' · -·. ·--
. '(MS/MSD) samples, an eqliipment blank, and three trip blanks-were" .~ · '::·> 

submitted for laboratory analysis .. Each trip blank-consisted of . ~. ·, ,·.. · · 
demonstrated·analyte-free water provided by Cor~. Laboratories and-: -. 
contained in two 40-mL screw cap vials with Teflon®-lined-septa .. The .. trip · 
blanks accompanied the sampler and sample bottles during'the sampling · 
process, with one trip blank submitted for analy~is of VOC:" by method .. 
8260A on each day that soil samples were submitted to the laborat~ry for_ 

. analysis •. The equipment blank wa's collected to ensure that sampling ... " • .. 
equipment is dean and that the potential for. cross contamination · 
minimized by equipment decontaln.ination. This blank was collected by ... 
. pouring the laboratory-supplied analyte-free water over a decontaminated 
split spoon and into empty laboratory-supplied sample~bottles. The :. ·: . 
equipmet:lt blank was submitted to the labor a tory for ana.lysis of VOCs by ·. 
method 8260A. · · · 

· . .-
Chain-of-custody and QA/QC proced~es w~re in. accordimce with th~' .. 
FRI Work Plan and the NJDEP Technical R~quirementsfor·site · · · 
Remediation (NJAC 7:26E). To enable thorough data validation, the 
results were provided with full regUlatory deliverable format.: 

Surface Water and Sedima.t Sampling 

S.urface water and sediment sampling was conducted on 28. Au~st 1996. 
The timing of the collection of these sam.ples was se,t with· he tidal cycle 

. and the lunar events (i.e., low tide-during a full moon). Thesamples were 
collected at low ·tide based on the·review of tic:hil fluctuation at the Kearny· 
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I. 

'· .. "·. 

. ., ·. 

site from published tidal information. Si.rrface ~aterand sediment. · 
samples were coll~cted to assess potential constitUent Inigration pathways .( 
and impacts from the lagoon area to the.Hackensack River .. 

·: . .. . .. 

· Sediment and Suif~ce Water Sample Collection . · 

· Sui-face water samples were collected during low tide on 28_ August 1996_. _. 
Low tide.ytas estimated using the method described in tllEi :ast Coast of 
North and South America, U.S. Department of Coinmerce,National · · 
Oceanic and Atmospheric Administration, National Ocean Service,-1996 
Tide Table5: Low tide was estimated for the closest gaging statibn to the 
Site, being the Hackensack River at Ke~rny Point .. ·-

· ·Surface water samples were collected prior to sediment sampling at.each -
stapon to prevent the capture of disturbed sediment in the water samples. 
Surface water samplingfroin the Hackensack-River proceeded from the 

· location farthest downstream (SW:-2) to the upstream locations (SW-1 and 
SW-3) to minimize potential matrix contamination by sediment and other 
material which may have been suspended in the stream as~ result of.· 

·.sampling activities. River flow_ and direction were established on a visual 
basis, taking into consideration the low tide condition which results in 
river flow from north to south. 

Samples were immediately placed in zip-lock baggies and stored on ice. 
J=ield measurement of dissolved oxygen, pH, Eh; Sc, .and temperature 
were obtairied immediately following sample ~ollection at each location .. 
A grab sample collected in a beaker was used to. obtain field . 
measurements. Allmeasurement probes were rinsed with Jistilledwater 
between samples. 

. ' 

During surface water I sediment sa~pling, the bank of the Hackensack· . 
. River wa·s observed for seeps .. No seeps were observed during the surface ·. · 
water/sediment sampling events. · · · 

. . 

. The sampling locations were accessed from a rowboat. Approximate. 
sample locations were measured as distances from the bank of the. 
Hackensack River using a steel tape measure_which was secured along the-· 

. bank of the creek. An andior was used to keep the boat stationary dtrring 
sample collection~ Sediment samples were collected using a hand~ · 
operated core sampler with a 12-inchby 3-inch ID stainless steel core tube 
that was fitted wftha deco1_1taminated clear plastic liner sleeve. The liner 

. sleeve enabled the sediment sample to be easily extruded from the core· 
·. sampler so it could be visually observed for potential stratification, . · 

staining and color. Sampling began closest· to the creek bank and 
extended outward farther from the creek bank along each line as shown 
on figure 2-1. The coring ~evice JJ:laximized the.~ollection of sediment 
fines and minimized washing of the sample so that an und~ turbe4 core of .· 
sediment was collected. For the volatile -fraction, the. sediment sample-was. 
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·transferred c:lirectly to the appropriate labeled samplecontainer~liiirit7~;~"{~~~~. . 

decontaminated, dedicated stainless steel spatula. Samples we~K<~;-: ;:.;.:-. _ · · 
immediately placed in a zip-lock baggie, and the samples were s'tored._on_>:~-~,-:· ._:_~: .· · 

. . . ' . ,. . ~- t . . < •• ' ... 

ice. The coring device, _bowl, and spatula were decontamina~ecl prio~,tof·.'_: '. ': 
initial use and after the collection of each sample in accordance with the~" · .· · · 
standard N}DEP procedures as presented in the FRlWork Pliu:\~!\C;-~_:::~·~-~),0\_,::c ..... 
Disposable· surgiCal gloves were worn and changed between eac:li3,;;t:::,-Li;);. - -- -

· sampling location. · ./ ·;;_:>'· ~- · ~ · ·: 

... · 

La_boratory Analysis 
. . . ··-:?11<;:~·~>:.~---~;-~-- ·,/ ·· . .: .. : ~- .. 

Sediment and surface water samples were analyzed using method 8260A:·-~- ·. ·-. · "' 
to target site-related VOCs and the 1ighter-w~ght semi-volatile organiC'~_.:_-': , ·" · .-· 
compounds~ As with the soil samples, analyses were completed by Core - · 
·La bora topes, Edison, NewJersey. QA/QC sam pies includhtg one~· -~'·_ ~ c; · _ .. 
equipment blank and om: .trip-blank were also submitted for analysis o(:~::.- .: _. _ _ _ __ _ 
VOCs by m~th'od 8260A. Analytical resUlts .were provided with full data~ · · 
deliverables. · · · · -· · · .·. · · -

:. ·. · .. ~. ·. ~ ', :_ ·;: . 
·:·' 

In addition to the VOC analyses, sedinientsamples were analyzed for·:,'. ,·_ 
total organic carbon (fOC) and grain size distribution, and :;urface water : 
samples were analyzedfor.hardness. Sediment samples were collected m_.:'· .. 

one-liter jars for grain ~~e analysis and TOC. · __ : 

Surd eying 

The FRI mo~itoring wells and soil borings were surveyed to the New . 
Jersey State Plane Coordipate System to provide vertical and horiz~ntal 
control. Surveying was conducted by a New Jersey-certified surveyor to· 
the following specificationS: - . . · -

• , Established New Jersey G~ol~gicalSurvey (NJGS) or United Stat~ ·. · 
Geological Survey ·Benchmarks (USGS) were located .for control; 

• Horizontal and vertical control for each location from the horizontal 
datum NAD 27; 

• . New Jersey State Plane Coprdinates for each location reported to an· 
a,ccuracy of 0.01 New Jersey Plane Coordinate Units, and the latitude , 

·and longitude fot each location reported to an ac~uracy of 0.001 
degrees; 

• The elevation of the top of inner casing, tcip of outer casing, and 

• 

ground surface for each monitor well to an accura-cy ofO.Ol feet All 
other locations measured to the same accuracy with respect to ground· · 
surface. All elevations referenced ·to the New Jersey\' ertical Datum 

_ 1929; and 

Ail sUJ"Vey data reported with a registered State ·of New J~rs~yl.and 
Surv-eyors SeaL .· ' ' - · · 

...... 
. ....,,_,_ ·:· ··: 

<',-. 

. ~ . 
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2~2.6.1 . 

2.2.6.2 

· M. Aut~AD ctrawmg of au sWYeyed Io<3tio~·mdfue Site prope:llfllrl~[~~~~#~ 
boundaries was provided by the surveyor and has.been used to prepare::7r.?.~~~:,·~'~:<J~,·:~·;S~.·:;··:~~:.~;:~·:'·6:,: · 

the figures for ttUs report. Surveying data for the on-site monit?,.Iills ~,e!!s.;,\:\ /:·~ \ .. ~.' . .'~· .. :;;: 1 ::C;~:._::~; 
and soil boring lo~a tions are pr~ented as Attadlment 2. ..·. ,~~i:~g£(~t~JJW;:~~~;Jt;~·' 

. ::~: :::l::::::ginclu~ed fuf following: . . st:r~,~g;~~~i~~~;;;r~·:,A; ·: ·.·. 
• A synop~c water level measurement study to develop grol.ind waterL .. ),i;;.,. · 

· · ' · _ · . • '· \ · · · .:-<~-:·:, ;,~,-.J:.·.;..~: s~·-;,?2.:.-~:-· . 
. contour maps for the upper and lower water systems; &.nd!i;i},;:~~t''·~.:\"·· ><.<·~ 

• · .. A continuous water level study in select monito~·g wells ~d:~:·g~:~;:r.:.·;' 
Hackeruack River . ·. ~ · · · =·<} .. ;:~.;:'\-!::,:,"';::·;;·:':~.··. · : 

•. - • • t • • '/j:~-::·p~-~~~~-j~~-~:::<::t.~-:·· .... ~/ .. ~,. 

Synoptic wa terievel measurements hav~ been ~ed to deveaop :;6~d.:;:;:,. : .. ~~.::., ~· ' ~· 
wa.ter contour maps to deten:itir\e grolind water flow directions iri the'L·<~ : · ,:. : 
shallow fill/meadow mat unit and in the lower sand unit; These data:-:::~~ . . . . 
have also been used to calculate vertical and horizontal gradients betw~~.··~.,· ·· 
the two units. Synoptic water level measurements were also collected:,~); .. :~~: 

_ during predicted high tide and low tide in conjunction with the . "., .... , · 

. ··'!". 

• '-..; ~ .. • e 

/;.· ~ 

continuous water level study. The continuous water level study. was·, 
conducted to evaluate aquifer responSe to tidal fluctuations and ~0 .·. ~ ~· 
determine whether there is hydraulic connection between the on,;.si~e ',. ::: · 

. •.. '•: -~- .-' .. 

grounci'water units and the .:rrackensack River. · · · 

~ynoptic Water Level Monitoring·· : .. -..... ::·'::. .. ··, 

• ':·. ~ •• .J •• • 

Water levels were monitored using. an electronic, hand -held water level·_ 
meter~ A mark was placed on the inner casing of each monitoring well so . 

. ·that all measurements were made from the same poin~· at each location .. 
The depth to water was measured from the top of inner ca~illg to the· ·. · · 
I"learest 0.01 feet. ;The measurement was repeated at least two to four' . 
times to assure that an accurate depth to water was recorded. Each well 
was cl~sed and locked immediately after the measurement was collected .. 
In addition, the water level iri the Hackensack River was measured along 
the outside of the staff gauges from the sunrey mark. 

• Continuous Water Level Monitoring . 

.· The Hackensack River in the Kearny, NJatea is tide31Iy influenced. 
Continuous water level monitoring was completed in eight (8) weils and 
in the Hackensack Riyer to evaluate water table response t•' tidal 
fluctuations. This was conducted to determine whether there is· 
hydrogeologic interconneetion between the Fill/Peat unit, the Lower sand.-· 
unit, and the Hackensack River, and if sd, to determine the assodated tidal · . . . . . . 
reach. 

··.: i 

·:·:··· 
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The': continuous water level monitoring study was conducted on 29 July 
1996 through 3 Augustl996 so that a number of full tidal cydes could~ 
evaluated on the p~oper lunar occurrence. Care was taken to schedule the · 
study for a period when no rain was predicted to occur, and no major ·• 
weather fronts were expected toaffect the area. · · · · · 

In order to obtain continuous detailed water level data, an In-,Situ, Inc ... · 
Hermit SE-lOOOC series continuous data logger equipped with pressUre.' 

· transducer was placed in each of the followmg monitoring wells: 2U, l2U, 
l3U, and lSU, and SL, 6L, 13L, and lSL These locations were chosen to . · · 

. obtain data. points in both the upper and lower ground water units at a 
v~riety of places along the Hackensack River and at variable distances 
away from the Hackensack River. · 

A depth to water measurement was collected at each well prior to 
installation o.f tJ:t~ pressure tr~LSducer. This allowed the data Jogger tO. 
record data relative to the actual depth to water in the monitoring well . 

. .. As a quality control measure,-the pressure transducer was submerged in 
. the water for at least fifteen minutes prior to being conilectPd to the data . · 

logger to assure that the transducer was thermally equilibra~ed with the · · 
ground water temperature~ As a second quality control measure, the 
·probe was raised one foot as measured by using a measuring tape. The 
da_ta logger was then inspected to see whether a one-foot change was 
recorded. Tilis step allows for any programming errors or faulty 
equipment to be identified prior to completing the test. The data -loggers 
were then programmed to record at 10-minute intervals. Upon· 

· . completion of the continu~us water level study, all data from the Hermit· 
·continuous data loggers were directly-downloaded and stored onto a 
computer hard-drive and back~up computer diSk. 
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.. 3.1.1 .... 

'· 

RESULTS AND DISCUSSION . 

'• ,; 

This ~ection presents an int~grated diSrussion ofthe results of . . . .. ;· 
prevjo'us ~vestigatio~ of the ~CC~~te relative to ~e lagoon ~3"!~j:~\(.;:i;;~~0~:·:. , . . 

GEOPHYSICS SURVEY . . . . . . . . . . ~lft;,~~~o{'i' '' 
' The Phase I gepphysical SUfY~Y was conducted at the Site on lOJ~y)~~~?~:/.:. · 

The objectives of the investigation 'were to evaluate the feasibilit}r;~[:'·f~ ~;:::7w~ t . ·. . - .... 
detecting the topo'gTaphic surface_ of the clay unit using surface\:~:<:~_;.:>,:-})~:; ': -' .. ;;: •· .. · ::. -;.':-:, -, ·,; ~· . 
..geop~ysical methods. The clay unit is approximately 20 feet bel9~ the:.::·· · · ·;. ·' · ··' · 
ground smface. Stratigraph)cally overlying .the day ~t are layers of:~:· . . . .. . ·. · 
san~,· peat and fill ma-terials. The geophysical technique~ evaluated:· ·_.·. ·' _:--.:·.· •... •. .•. . . . · ·. . 
.during this investigation were the ground-penetrating radar (GPR} arid~~~,·::.~· . ·· r·· .. ··~- "· ··, ... . · .. · 
the seisinic refraction methods . 

. The total stirvey area wa~··approximately 400 feet by 500 feet .. ~ .: .:,;:. 
includes the fonnedagoon area. and extends from the Hackensack River tO, . 
west of the Comail right-,of-way. The ground surface of the investigation .. : · 
az:ea is covered by a gravel/slag material. Metalan_d building dfl:,ris were·· 
observed to be partially buried near the lagoon berm. Previous drilling at- .. 
the Site had .indicated th~t the fillJayer is 8 to 10 feet thick. ~ . . . ...... · .... ,;,··· 

... '· ;. 

Ground Penetrating Radar Results· 
. :.. . . .· . 

GPR test data were ~olle~ted alorig two traverses.· The first travers~ waS . 
located parallel to the south side of the lagoon, passing within 8 feet of':;:. :·, ... 
wells 13L and 13U. The second traverse began at wel19L and extended · 
northward, parallel to the Hackensa~k River, teTminating at the northeast. • 
corner of the site b~undary ~ain link fence. . 

. ) .• , ' • t ·,, ' •• . . ' . • ...... ·:··. 

:Both. test tr_averses wer~· collected u~ing a GSSI Subsurface Interface Radar 
(SIR) System 3 an_d a 300 MHz.antenna. For initial te.st purposes the scan · 
length was sef to l50 rianose~onds (rts) to'provide a_ maximum depth of 
penetration bf approxin1ately 21 to.30 feet (ass~g a:n average soU. 
round trip travel time Of 5-?ns). · 

GPR data along bothtravers~s ·indicatedtnat ~ m~~um: achievable 
· depth of irivestigatio~ at thi~ site is ~ted.tothe upper 4 feet offill · . 
material. The high ,electrical cond,uctivity of the fill material satUrated th~ 
radar signal n~ar the ground suriace .. Because of the near.-surface signal 
saturation, features belO\~ the.fill·material coUld not ~e distiriguished. 
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3.12 Seismic Refractio~ Results 
. . . 

. . 

The test spread was initially designed to collect data with an array of-·24 .. · 
geophones spaced 10 feet apart. Using this geophone array, 
uncontrollable high frequency electrical interference was present. An · 
unsuccessful effort was made to remove the interference by using the .. 
built~ in filtering capabilities of the seismograph. Eventually, usable · · 
seismi_c dala were obtained by reducing the overall spread length to 12 
geqphones spaced 10 feet apart. Electrical interference again became 
uncontrollable when the trigger wire was. extended more than 

.. approximately 50 feet beyond either end Qf the geophone array. ThE!. 

'••,N '. 

· .severe.interfere~ce limited the distarice the source could be placed from ... · 
the geophone array, thereby limiting the maximum obtainable depth of • 
investigation. · · · 

.- · .. 

To. ~erify that the ele~trical interferences obse~ed while-cellectfug ·se~~c . 
·data were most likely related to. site conditions, the seismic equipment and. 
original geophone array of 24 geophones spaced 10 feet apart was .. 
duplicated at an off-site location. During this off-site test aU · 
instrumentation operated normally and monitored noise levels were well 

· below what would. be consider~d acceptable amplitudes. · 

Upon data reduction and interpretation it became apparent that a refractor . 
from the target clay horizon was not present in the de1ta~ The surface · · 

. velocity was 3,060.ft/s which is consistent with the expected velocity of a 
compacted fill mateiial or a sand unit. No velocity changes related to a 
subsurface interface were observed in the data. Itmay be·possibl~ to 

·distinguish a higher velodty.layer.at a greater depth if th~ distan~e from 
the seismic.source and the overall spread length could be increased, · 
however high noise levels at the investigati~m site pr~vent this.. . 

' . . ,, '. . . ·. . . 

· Geophysics Summary Discussion . 
. . . :. 

Results from the Phase I geciphysicaJ survey indicat~ that it was not· 
possible-to resolve the clay horizon in the lagoon areausing·the GPR 
method or the seismic refraction method. Penetration of the GPR signal 
was limited to a depth of4 feet because of the highly conductive surface 
fill material. The achievable depth oflnyestiga~on using the seismic . 
refraction method was limited by uncontrollable electrical interference~ 

..-. 

Based on the results it was decided that additional GPR or seisnuc data . 
would not be collected (i.e.; Phase.ll) at the sife to try. to resolve 'th~ surface . 

1 

. of the day horizon. If iS believed that neither electrical resistivity or .. 
·electromagnetic· methods would provide accurate depth estimat~s to the . 
clay because of the yery high levels ofint~rfere~ce and the very· . 
conductive surface fill layer.· Because of sheconditions surrounding the . 
lagoon area, it is unlikely that any common sirrf~~e geophysical method 
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3.2 

. _: . . 

...... 
' .._·· . 

. · .. , . 

GEOLOGY 

The,lithologi~s encountered during drilling of the 14 FRI soil b~ifugs arej~·:;.·~ · ... · ' __ .:_,, ~ _ 
detailed in the logs presented in A,ttaclunent 1. The lithologies--~,:~·>_··: .. ~ ; · ' :·.~ ·. . ·'." . :: · 
encountered from ground s:urface. to. completed boring depth Cl!~ g~er~~ :.·· '; '•: ' 
as follows~. . · · · ·' · · · · · .. t.i~;::~':i(il>c · -~{ ·' 

•· . F~ m.aterial consisting of slag, gravel, ~and; silt, ~ay, cind~~~-~d~~if~:-;; ·•· ::····: .. 
· debris.(approximatelysix toelevenJeet thlck); .. ·:,;:r:f~:i:.:::i:_:~>:: > · ;.·. 

• Peat, some~~-s mterbedded:with sand, silt, and day '(appr~xhnately; ... 
tWo. tofive _feetthlck);. •- .. . ' · . . . :. ~-. ,,~ -.. ·. , 

;'. __ :·- .\' '/ 

• · ·Silty sarid.to Sand with trace silt (approXimate'ry three to sixf~f:\_;, .. _.,.· ':>..: ·.· 
thick)· and ·' · · · · ·; · ·.. · · 

, I . . 

• O~y with trace fin~ sarid l~ses(approXimately 25 to 35'feet thici(;J·; 
(estimated)~ · · · · . · ., · . . · 

. For the r~maindet of thi~ rep~rt, these units will be referred to as the - .... ·· .. 
Fill/Peat 'unit, ~e Low'er Sand Unit, and 'the. Clay unit. It should be noted 
that the· final location of'soil borizlg SB-10 was moved due to underground . 
obstrUctions within the origmally proposed location area '{hence sample., 
designation SB-10R for the rel~cated soil bo~g). · . . · · -~ · -·•· 

· ... · 

Fill material was;encountered ~teach drilling location and is present· .. · 
across the entire Site. Fill mateJ;ial is regionally present in areas of the · 
Hackensack River Vall.ey, particularly in flopdplain areas adjacent to·· · · · ~-: · ·· 
principal waterways such as the Hackensack River. Surface slag fin · 

· material was placed many years ago by others along areas of low lying .. 
. conditions to achieve greater topographic relief. The fill material consists 

of both coarse and fine grained materials and consists of clay, silt, sand, .. 
gravel, slag and cinders and was found to be of random thiqmess across · . 
the entire former lagoon area. . . 

The peat/meadow mat unit which underlies the surface fl.llmaterial is 
characterized as alluvial sedge and reed peat deposits~ These deposits are 
typically formed in bogs along rivers and .i.n flood.plains, and are · · 
characterized.by peats and associated silt, clay; and sand se~ents. 
Based on previous subsurface data and recently collected·inforl:nation~ the 

. peat/meadow mat mut.is present below the entire Site.: Although the . 
peat/ineadowmatwas.not recovered in soil boring SB-7 (e.g.~ no sample 
recovery oct~ed at the t}rpicai depth of the peat), it is believed ·that the 
peat is presentinthis.ar~a. Figure 3-1 presents a subsurface structure map 

·of the top of the peat/meadow mat unit as interpreted from the·FRlsoil · 
boring and historic monitoring well log~; . For ground water. 
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3.3 .. 

3.3.1 

. . . . . ' . . . 

interpretations, the fill rmit and peat/meadow p-lat unit are collectiv~ly 
·referred to as the Fill/Peat unit. · · · 

. The Lower Sand unit which underlies the Fill/Peat unit is primarily silty. 
. sand to sand with trace silt. DiScontinuous silt lenses are present. The 
coarse and fine fractions grade laterally into·each other· indicative of 
stream· i::ha.rlnel sands and adjacent floodplain sediments of a fluvial 
depositional environment. The unit is completely saturated as evidenced 
by potentiometric water lev.el elevations above the top of the unit. The 
lower _portiC?n of the sand-unit (i.e., just ·above· the underlying day unit)· 
showed evidence of the pres-ence of free p~oduct (i.e., DNAPL) iri several · 

. areas as discussed below in Section 3.4. · 

The Clay unit which \mderlies the Lower Sand unit ranges in color, from 
.gray~brown to red-gray. The moistUre of the clay visually ranges from dry ·· 
to wet at the top of the unit. Blow counts (i.e~; Standard Penetration Test · 
~N' value~) greater than 15 were encountered which are indicative of a 
typical Pleistocene Age pre-consolidated stiff overburden clay. Thin 

· interbeds of silt were commonly observed in the Clay unit .. No free . 
·.product (i.e.,_ DN.APL) m~terials were. observed in the clay mdicating·that . 
··the likely low permeability of the clay effectively impedes the vertical 
migration of the free product mate~ais. . -

·The Clay unit underlies the entire Site. Fi~e 3:;.2_presents a_subsur:faqe _·. 
· s'tructure map of the top oftheClay unit as interpreted ftom.FRisoil 
boring logs and historic monitoring well logs. Ba5ed on Figur~ 3-2, 
strUctural low spots br depressionS i.rl the clay surface exist in the south- ·· · 
central portion of the lagoon area· in the vicinitY of SB-1?, -and in the south 
western portion of the lagoo11 area in the vicinity of MW :-4L. In no_ . · 
instance do~s there appear to be. a breach thro~gh the cl~y underlying the _. 
·~~ .. . 

. . . . 

-·Based on the meadow mat surface topography presented on Figure 3~1,_ 
·and data from previous bonngs drilled into thelagoon duringtl;te 
.· previous· RI activities. at the Site, the bottom of th~ lagoon appears to lie 
. within or on top of the meadow mat surface: . 

HYDROGEOLOGY 

Fill/Peat Unit 

The hydrogeolo~c interPretation of the_ Fill/Peat ~tis based upon 
groW1d water elevation data from 9 on-site and 3 off-site shallow ground . 
water monitoring wells (see Table 3-1). "D'ese wells h?ve been screened·. 
across the_ fill unit-to just ~bove qr just within the meadow mat.lln;it. The 

·shallow Fill/Peat unit moriito~ing wells range from approximately 6_to 12. 
· · feetin,total<:fepth. · · · · 
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Well No. : 

I 

UPPER ZONE 
On-Site Wells 

MW-llU 
MW-12U 
MW~13U 

MW-14U 

- MW71SU 
PZ-2 
PZ-3 

· PZ-:4 .: 

. PZ-5 

Off-Site Wells 
121,(U) 
120 (U) 
119 (U) '• 

LOWER ZONE~ 
.)n-Sile Wells 

MW-lL 
MW-2L 
MW~3L 

MW-4L 
MW-5L 
MW-6L 
MW-71,. 
MW-8L 
MW-9L 
MW-10L 
MW-llL 
MW-12L 
MVv-13L 

. MW-14L 
MW-lSL 

Off-Site Wells 

109 (L) 

108 (L) 

107 (t.) 

Notes: · 

•:', ··~ 

lj' 

i .. 

. ·- ·. . · .. 

Table 3~1. 
Ground Water Elevation Data · · · , . 

· - Stand~ud Chlorine Olemic~l C9mpany .· · · 
· · Ke'amy, New Jersey _: · 

•• I -. 

•' TOC ·.·· Depth to .. .. . .. 
Elevation• ·''c Date' · Water,h. 

: .. .. 
·• : 

. •. 

. 7.20. ., 
7/15/96 3.34 

8.13 ~ 7/15/96 4.47 

11.26 . . . 7/15/96 6.32 
8_.27 ·, ; 7/15/96 '· -4.33. 

. f!.44 7/16/96 '. 
3.13 .. 

7.60 . 7/15/96 5.86 

6.82 7/15/96 . 3.62 

7.20 7/15/96 4.90 
. 10.92· 7/15/96 7.83 

4.77 7/15/96 0.85 

3.26 7/15/96 0.25 

4.20 7/15/96 . ._·0.45 .. 
.. ·' 

.. .. 

8.54 7/16/96 5.14 
7.36 . 7 /1'6/96 . 4.33 

,, 5.29 7/15/96 2.18. 
7.28 7/15/96 5.07 
6.14 . 7/15/96 2.95 

'• 6.82 7/15/96 354 
6.90 . ' 7/15/96 3;63 

8.58 7/15/96 6.70'. 
I ·10.09- 7/15/96 9.01 

8.12. 7/15/96 6.24 
7.88 '7 /15/96 · 4.46 
6~99. 7/15/96 4;02 

11.59 .. 7/15/96 9.36 
7.99 7/15/96 5.62 
6.40 7/16/96 3.75 

: 
·,· 

4.86 
., 

7/15/96 1.42 . 

3.40' '815/96. '0.43 

4.24 7 /15/96' ,_ 0.94 

.. · 
• • All eleva tio.ns are in feet Mean Sea Level (MSL) · 

TOC =:Top of Casing 

! I'" ·~·-

·'.•-

.... ~ . . •.,·· 

. , . ., ·. 
:·.:···.1· 

GroundWater 
Elevation • 

t-.•' .. 
'I·· .. 

' 
3.86. ·. 

3.66 
.. 4.94 

3.94 •: 

'· . 3.31· 

,. ''.• 1.74. ·-· 
,•. 3.20 

'2.30 

3.09 

-. 3.92 

3.01.'' 
3.75·· 

. . 
.. 

3.40 
3.03 

... 3.11 
2.21 ... 

3.19 
.3.28 
3.27 
1.88 
1.08 

1.88 ' 
.. 3.42 

.. 2.97 -
2.23 . . 
2.37 
2.65 

.. 
.. 3.44- ·' 

2.97 

.3.30 

,.· 

~·· .. 

.. ·.,. 

,·,·;,., 
.f:.·· 

: 
' 

.. ' .. 
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. 3.3.1~·1 .·. 

.:..·· 

~. -

····::··· . 

_.~ ': 
:·< ' 

.~v· 

Ground Water Flow Dir~ctions· · ·.-:' ·. 

Figur~·3·3 presents the ground water.elevation.contour map.fo{~~ .. ~~,,· 
Fill/Peat unit. The· highest ground water elevations. were measW:~'d"frt·"' .... -~ 3,"';'>'' .'' .... 

. central portion of the Site, sugg~sfuig the presence of~ ground ~~tefi;~{~:&:~;~~;;;';:~:i~::c~~~·~r;·r;~;;;~~:;:;,:~~:· 
mound in the vicinity of the lagoon. Ground water elevations decrease tO'l·.i: ;·,:· ~;,;:,-,"":.:,~ :: .. ~~::·:·.,,;;;.::::i;,,~~-,: .. ,, 

§}~1~E:;§.~I;~jlt~~£;Ef~tdi~l!~"o~,f,t~j~ii 
west and south away from the water table. high in the centr~ pomon_of~j:lt~,-~~<;~~7~,.:,·. ··:: ··,; ': :-.:,."_:. f -:~: 
the former lagoon area. Horizontal gradients are low ~d rangeHo0:\0.ot:\~~}:::~:~~i:E;,;~~1J·i:i;:,:i!~]K:::'''"~t~~; 
Jo .0.005. Grotind water sinks appear evidentat the northeast an~Jt~~~~1:if;];s$~\-,~ft;y(~ . " . . · ':. ··· . . ': 
southwest boundaries of tpe Site~ This data indicates thatthe.perlphe~~fi{~~;-:,::~:F~'~,--_ . · '- ., 
.surface drainage units (i.e., the north stonnsewer pipe and the··sou~em.'>~·:~ .","_- :c ::: · 

drainage ditCh) ac! as discharge points. for the Fill/Peatunit ground '\AT;l•~'" 
to agreater extent than the river~ · · 

. 3.3.2 L'owe~--S~nd Unit 

3_.3.2.{ 

... i.. 

I. 

TI·\e hydiogeology of the Lower Sand urut is' based upon ground 
elevation' data froi:n 15 'on-site and 3 off-site'lower gro~d water. ~ ;' '' 
morutorirlg wells (seeTable 3:..1). The lower·grourid water monitonng.,_ .... ·. . .. , . . . . :, . 
wells are·~creened in the Lower Sand unit, just above or just into the _top-of:· :c"~_.· :·.·:· ::·--,-~:~:':' 
the ~~ay'unit. The total depths of the lower ground water wells range .. · ~.:/. : _<·.:.~ .•. · ··., ;_:,. 
from approximately 16 .to 22 feet. ;, ... , ·,•· · ··· ': .. · .. · ·n. · --; ' 

<. ~ ' • ; • : ;·::::·~ H.-:: .-• '"• .. ~ .. 

Grdiqtd Water Flo~ Directions·· 
'. ; 

Figure 3-4 presents the gr~tffici water elevation con:tour· map for the ~wer .. 
Sand unit .. Based on Figure.3-4, a ground water mound-~5 present inthe ... ·.·.·.·. :· 
northwestern portion of the 1agqon :area. This .ground water moimd is .. ~ >~ ·. >' .. ·· ·. 
projected in a northwest to soufh'east orientation, with ground waterflow' .. · . ' 
J;110Ving radially to the east and SOUth from the mtrusion. These groUnd · , . 
waterconditions are identical to the ground water ~ontours developed .... 

. d_uring the Rl and during preparation of.the FRI •Work Plan, Horizontal·' · · 
gradients are low and range from 0.008 -to 0.003. Based on the ;flow · 

· conditions in the Lower Sand unit, it appears that, unlike ground water . 
, flow in the Fill/Peat unit, the boundary stirface drainage features (i.e., the 
' I,1brthetn stormsewer and. the southern.drainage ditch) ,do not ·influence . 
. flow or act as discharge points for the. Lower Sand·Unit ground \.yater .•. 

' ' j • • ••• ' • .. • ~ ' • • • • 

Vertical Gradients 

v·ertical gradients were evaluated at nested welllocation5 between the. 
·shallow Fill/Peat unit yvells arid.the Lower San~ 'Liilit wells. Ih general, 
the. ground water potentiometric surface .elevations for. th_e Fill/Peat ,Unit 
are rugher than those.for·theLower Sand unit, suggesting a downward 
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3~.4 

vertical gradient across the-majority of the lagoon area. Tills dovm~ard 
vertical gradient also suggests a> component of groimd water flow from. 
the shallow Fill/Peat unit to-the deeper. Lower Sand unit. At the 
southwest and northeast corners of tbe lagoon area, the potentiome~c 
surfaces of the Lower Sand unit ground water are higher than those of the . 

. upper Fill/P~at unit, indicating an upwardvertical.g:radi~nt, an~ .. :. · . 
suggestingsol!le component of flow of water from the Lower Sand'urut: to 

· the upper Fill/P.eat unit 1n iliese area. It shoulc_i also be noted that ·the _ _. . 
potentiometric ground water surface elevatior:LS are higher than the top of 
the meadow mat as shoWn: on Figtire_~l. · 

Tidal Influences ·. 

Continuous water level recorders were piaced in monitoringwells'~U,_ 
.12U, 13U, and 15U, and SL, 6L, l3L, and 15Lto monitor potential· ... 
fluctuations in groundwater catised by tidal fluctuations in the ·: 
Hackens·atk River. The contmuous water level study v.ras c:onducted . -

· b~tween 29 July 1996 and 3 August 1996. Monitoring wellS locat~d · 
adjacent to the· river and at increasing distances from the river were . 
observed to assess lateral variations of tidal influences. The magnitude of · 
tidalfluctuations observed in the.gro~d water monitoring wells would 
be expected to,pecrease with increasing distance from the Hackensack · 
River. - · · ·.· · 

To supp~ementthe continuous water level study data, comprehensive. 
synoptic water level measurements were also collected from the . 
monitoring well network duringpredicted high and low tides during the 
stUdy using 'the method described m the East Coast of North America and 
South America, National Oceariic _and Atmospheric Adminis-tration, 1996 _ 
. Tide Tables. · · ·· ·: · 

A summary of.the ~dal study, along with hydrographs ge~ei:ated for 
individutll wells ~represented _in Attachment 3. Tidal ~ormation was 
obtained from the tide- table for the Hackensack River at NeW York, NY 
and adjus.ted forKeainyPoirtt. 'The adjusted tidal uuormation is shown 

· · on Table 1 of Attachment 3. H~d measur~d dep~hto water 
measurerrieDts are shown'·on Table 2 of Attachment 3. . . 

·,,, . 
.. · 

The.hydrographspiesented.inAttachrnent3 illustrate that the trend -
observed in the Ha~kensack River is dissiinilar and does not correlate with 
the _trends observed in. the shallow ground·water·monitoring wells. The·· 

'net rise or fall of the river, in response to the. tide is 5 to 6 feet In contras~, 
ground \vater·fl~ctuations 1n the shallo~ Fill/Peat uriitmbrrl-toring wells· 
did not show a tidal responl?e. Some change in the sha-llow ground water 

· · ~evels wa~ observed dttriDg the study, but _these change~ are suspected to.·. 
be ~i'result of other influences (e.g., surface water Wiltration) The lack of · 
tidal response in the Fill/Peat unit monitoring wells indicates a very little, 

' --:' 
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if.any, hyd~aulk. coimectio~ betwee~ the Fill/f'eat urut and the .. ,:;~:~~*··:'01.~·#~::-·· .. t~·~, ·. 
·Hackensack River. . ·. · ·. · · · · . · · · .. :~:,~:·5~(:if.{5~~?t;.:.-; 

. . .. ,· - ' . . . - . : . . - . ~, ... ~~~~-:-~{1:_.-~:~<J-.<f. :· -~ ·'' 

Tidally influenced ground wat~r fluctuations were not observed m'tnost'Q;:}<~ ::·· 
of the Lower Sand unit wells, indicating that the Lower Sand unit and -th~~,_--,,. ,,. .. : : -
Hackensack River are generally not hydraulically connected. simil~r to.·':_,.. . ... 
the Fill/Peat monitoring wells, the Lower Sand unit monitoring weUS.jt{~Jl~;:~>·,:-·.. · 

. generally show only minor ~ater level-fluctuations which do not_~ppear'~{·'':. . r · 
to be tidally related. Apparent tidally influenced ground wa-ter /~·.:{·t. ~::·:~.:·. · ... · -· 
fluctuations of 2.5 feet and 1 foot were observed in MVV-SL and MW:9t;>: ·i ·. - . . . .. 

respectively, as-shoWn in Attachment 3. The. fluctuations in MVV-St-~4;~ ·: ~: · .::· · · 
MW-9L occur instantaneously and in phase with the Hackensack ~ver~~--·~i::.:_:·.· .· ·. ··. · 
tidal Jlu'ctuations. Because these wells are located within 40 feet of the~· .. ~--. :, ... 
bank of the river, the tidal affect is believed to be limited to the area: ->~' .. ~- ···: ·' ..... . 

. immediately adjacent to the river. · x·.·.· 
. I • . ' ,. '• • ' ·, : • _'_, ' ---~"':·": 

The results of.the FRI tidal study are generally consistent with those ~ '::' · 
observed during the previoUs Rlactivities as discussed 1n the May 1993<, 
Draft RI Report. · .- · · · · · · · · 

·<: .... :-.". ·• . .;,_ . . .:.~ .. 
-··· . .. 

. Identification of Ground Water Discharge Areas ~nd BoundarieS 
-._ . ·~ ~ ..• ' .... ·rr· -~-·:· 

' .. -~-~ .~:··--~_-::~··-~:-= 3.3.5 
·. . ' . . ' . . ' 

-·,, 

Ground water flow in the Fill/Pea't unit is characterized as a localizecf·~~ · >?:' ·. ·· ~ · ··· ,__ · 
flow system which has formed as a result of the disCharge boundary :' . '. n' . . . '- .. , 

conditions on ~ee sides of the Site. Altho~gh a small component of flow ·~' . 
appears to be toward the river, the saturated area of the Fill/Peat unit has· .. '• ·. 
been sectioned ·into _two main flow areas for calculation pwposes based on : · · · ·- · 
ground water flow direcqons, a distinct reCharge area, and distinct . . . . ' . 

· discharge boundaries: ' · ·· · · · · · ·. 

• Area J: The northeastern area adjacentto the northern property·. • • ... 
boundary through which ground water flows to the northeast; and· .... · 

• Area 2: The southwestern area adjacent to the southe_m property · 
-·--., 

boundaries through which .ground water flows t? the southwest. 

A northwest-southeast oriented ground w~ter divide is present m the 
central portion of the Site. The divide forms the boundary between. Area 1 
and Area 2: The ground water divide can be conceptualized ·as a vertical ·. 
no-flo~. bou.rldary through. the Fill/Peat .Unit across which there is limited· 
horizontalfl.ow. Grou,ndwatedn the Fill/Peafunit flowsJrom·this · · .. 
divide, along vertically downward flow paths·, to the discharge areas . . 

. along :the southern· and northern: property boundaries (e.g., the.southem · · 
drainage ditch and the northern stonnwater pipe~ respectively), as well as 
downward through the peat/meadow mat unit~ Being topographically·· · 
low~ lying areas, the sot.ithem drainage _ditch and;the northern_ stormwa:ter 

J pipe suggest that topography plays a r~le in defuling the-discharge · 
· boundaries for the Fill/Peat unit .. · · · · · 
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. 3.4.1 

3.4.2 

. . . 

In regards t6 the Lower .Sand unit, the- discharge boundaries are generally .. 
towards east to the Hackensack River, and 'to the south, as dis~ssed above .. · 

. • . ' • . • ! 

··,.' 

' . 
·'- ... 

·RESIDUAL WASTE AND DNAPL ··· 

As sta~ed ·insection 3~2, free-phase product (e.g., DNAPq was . . 
:encountered· on the top of the Clay unit in several areas. Residual wastes · · · 
associated with the former lagoon include tile sludge and viscous oils in. 
the oval shapedlagopn. The sludge is typically black and viscous, with a ' · 
significant solids content. The oils, wher~ obse:ived,:appear as_free-phase .. 
liquids or DNAPL. Both the eastern and the western portion of the former 
lagoon were constructed adjacent to areas of coarse fill material . 

. Chemical Co,"npositi~n 

The sludge materials have settled from the effluent_ diScharged to the .. 
. . lagoon, and primarily consist of naphthalene-polymeric materiak The 

chemical composition of the sludge has been identified from the analyses 
of four sludge samples collected as part of the RI. These analytical data 

_are presented in the May 1993 DraftRI Report. The most common VOCs 
present within the lagoon sludges include ethylbenzene, methylene 
chloride, and toluene. The most common SVOCs present within the 
lagoon sludges include 2,4-dimethyphenol, naphthalene, acenaphthene, 
phenol, fluorene, and phenanthrene .. O.ther c<;>mpounds may also be 

· present in the lagoons.. . · · 

Analytical data for DNAPLsamples collected during pr~paration of the· 
FRI Work Plan are presented on Table 2-2_ above.- As reported on Table 2-
2, the DNAPL samples collected at the Site have specific gravities betweep. 
1.33 and 1.38, and are therefore heavier: than water. In addition,-the · · · 
chemical composition of the sludge includes -individual.chemical 

_ compounds fuat typ_ically behave as DNAPLs such as naphthalene and • 
.. chlorinated benzenes~ Although the DNAPL chemical composition 
. reflects compo~ds typically associated with the lagoon sludges, some of 
theconstituents detected in the MW-8L DNAPL sample (e.g., 
trichloroethylene and tetrachloroethylene) are not related to any of the 
docurriented site activities, and an off-site source of these contaminants is 
su~pected. ... •.. . 

.. 
· Lateral Extent 

. ... 

. ·-During the FRJ s~ilbori.rlg progr~, no sludges ·or viscous oils were . 
observed in' the coarse upper fill materials around the lagociri. However,· · · 
elevated OVA readings of samples obtained from the fill just above· the 
peat/meadow·mat revealed potential retention ofv·iscous oils in the · 
iriterstitial pore spaces of the fill material. This retention may be ocCurring 
due to the reduced permeability of the peat layer which underlies the fill . 
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3.5.1 

. ·.' .' .. - ~ ........ ~ -... 
··., ,:·~ ·.-_1--_:~.::..-; .. 

. . ~-~--- .. 
·. , -~- .~ '_; :··. ~ ~··c:.' • 

. material. Although not impermeable, the peat(mead~w mat~hl ~:d~;',:L 
the flow of these more viscotismaterials. Bas~d on these obse~·atiot\s, ir~··<"~t- . 
appears that these viscous oils extel'!d beyond.the maximum honzontaf'_;:,,./ ·:<::~:.:· : .. :).:;'?::'~i~~:r"· 

. extent of the lagoOn above the fill/peat unit · ·'Jt~~f$t·;.~~J·:g·;;.f~i~~t~~··:: 
A review of the fuformation from drilling logs, soil borings, and'''; ~·,,.. f., : '.:· ;·: · :~'. : .. -:'· · ~\·':j~·'~'t-'-;::. 

:~t~=eg o~~:~~~:: ~·~~~:c::t o~;;:::~~:.;t!!t'. . . . ·' tf:.f .• ~.~-~·:·· 
encountered during· the FRI ill borings SB-2; SB-3, SB-4, SB-10, andS~ti;:• •· ·-'· .. ·_·. . . . · .-. ,,·._·. c,: 

~~7 ':,~ill~~-·~ :d~i~~~~~~!~ a;~:~~e ~;'!~ ~o:Jr~~'.';~;;., < , ;,', f'"~ 
,of the existing monitoring wellS as presented on Table 3-2. ·It is lik~iy t}jc):f, · .. ::. · ;c·:·· · }:·'>; ·r,;~.l;:;~ 
the oilS physicaJly,rnigrated from the iagoon either directly to. the LOwe~-~~·.·,·,·:.... ,_. C·: ::, .· · ·· · .. ~-

. Sand unit or .through the meadow mat before or after migration along t.Jle··' .. ; ,_·· 
.surface of the meadow mat unit. The Clay wtit appears to have prevented .. · ·. ._. . . 
. any further vertical rnigra tion of the oils. The oils pool on top of the ·clay·: :. "-~ · · · · · · , . , . 
at low spots, and/or migrate horizontally along the top of the clay.:~:::·;:"';::>·-._ •.. ,· .··· .. · ·"' :· . .. •·~~;._ 
through the Lower Sand unit Free product was not observed in FRison~·-_·:,-.-:·:·: .... ·.· 
borings SB-l, SB-S;SB-6, SB-B,SB-12, SB-13 or SB-14. . ' ·. ·.· . "·· ·"·: . 

- ;·, 

ANALYTICAL DATA PRESENTATION 

.. . ,. ' -~ 

Introduction . -- ... __ .. ,. ':- '• 

'• ._· ... 

Comprehensive laboratory analytical data table$ for all media ~amp led . _...;· 
during the FRI are presented in Attachment 4 to this report, and grain size . 
analysis curves for the sediment·samples are presented in AttachmentS; 
Detailed data tables comparirig analyticalresults to potentially applicable·: ··· ··· 
NJDEP cleanup criteria are presented in Attachment 6, with relevant . 
results suminarized and discussed later in this Section. Full data· · · 
deliverables for theFRI analytical r~s~ts are presen!e~ in Attachlnent 7,_ · 
which is bound separately. · · · ;; 

The disrussion and presentation of analytical data in this sectiond.oes not .. 
include an assessment of the significance of the compound concentrations ; · 
detected relative to poten~alimpacts·to human health and the · 
environment. . A. qualitative risk assessment was completed to accomplish 
this· objective, and is included as a section in the PRAP. . · 

.. ~· ·: 

. -~ -::.. 

,·_ ...... . 

::.:-;,' .·._ 

3.5.2 Soi(Quality 
. . 

As discussed earlier, soil samples were collected from selected soil boririgs . 
. completed within the lagoon area based on field screening results. qne · 
sample from the upperFill/Peat wtit and seven samples of·the Lower 
Sand/Clay unit iriterface were submitted for analysis. The soil boring 
locations are shown on Figuie·2.-1, and the laboratory data tables ar-e · 

. prese~ted in Attadunent 4. A detailed pr-esentation of ~e soil sampling , 
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· Table 3-2 
S~:l7nmanJ of FRI DNAPL Measurements 
Standard Chlorine Chemical Company· 

··Kearny, New Jersey Facility 

Well'J+!o. Date . DNAPL 
Thicknes~ (/t) ... . 

~ _, 

MW-4L 7/15/96 0.25 

P~-40-
; 

7/15/?6 1.20 
.. 

MW-8L 7/15/96 '. 2.26-
-' 

MW-12L 7tl5/96 . 1.34 
•, 

MW-13t· 7/15/96 '1,91 
. . 

MW-14L 7/15/96 0.90 -. 

. . .. 

Appro'x. DepJh Well is set 
into ConfiningpliJY (/t) 

... 

' -
-

2.4 
.. 2.1 .. 
.. ·t.S 

15. 
. 

- .. 

. .. : 

:·, 

. . 

.. 

_·· ... 

' '' • • > "- , • ~ ;. ::I 

·. ·'· 

\ ' . ' . 

·.· y;. 

:··.!. 
. . ~ ' , ... 

•, .• 
.· .. 

'•, 

. ... ~ .. ' ' 

. . ' ... ~. 
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resultsin comparison-to the N:JDEP Soil Cleanup Criteria is presented ... -···.-._,·.··""''F.<'·~··· 
Attachment 6 (fable 6A), with a summary ofthedetected compol.mds ii·:;~~:~': .. : ·_. :: 

presented on Table 3-3~ _ . _ . _ _ _ _. . _. :,:,~{::ti~~·s~i 
As can be seen from Table 3-3, VOCs and SVOCs were detected in the::t~.;-~ .. ;;:·,.: 

. Lower Sand Unit-just above the day, with significantly lower . • . _ .. : .... _ .. ·. _, __ . 
coricentra tions detected in the sur.face sample collected from the "Fill.~~~!i: : ; · · 
The site-related compounds that were detected at concentrations. _<···::;·~~~i~:C}l, ~
exceeding the NJDEP soil cleanup criteria include 1,2,4-trichlorobenzerui;'>~ · 
1,4-dkhlorobenzene, and naphthalene. The relatively high conceiltiatioris'~:·r··.' 
detected in soil borings SB:-3,SB-4, SB-9 m.d SB-10R are potential'-::;':f·:·:j[:,.;j,~~:~-~>·< . ... ..,. - ... -c· ·"·J..--·- •. ~ 
indications of DNAPL presence.. · · '' :r,.r,,,.,_ .. _~ . · 

· · ~:.A;.:·;~S1~~- ·.: -, . _ . -:~ "·:' 

In regards to the lagoon area boundary, the northern-most sample, ss;7~J}.~ ... : 
exceeded the residential cleanup criteria for naphthalene, but no . < .; ., :" 
compounds exceeded _the non-residential criteria. The other lagoon are~ ;'. .·. 0 

•• 

· . boundary sainples, SB-1 and SB~14; did not contain any con5titu'entsu\-:-.-:':':'::· <-: ... 
excess of the NJDEP Soil CleantJp Criteria~ , · · · ··} · · ',.· .. -~·:· 

: · .. : : 

• •' ••• •.' ;>< 

·:,.:_·:.-. 

' ' . . . .· .'. ·_·-:.:-._~~:;,:i'l"';~~-":~.-~·.;;: ;:··; - .·. ·' ~ ; /<··· 

Tetrachloroethylene, which was detected in a previous DNAPL sample· .- · ' · '· _:.: ·_ · -. · .· ~; 

c<;>llected from near the northern S,ite boundary and believed to be.a resUlt:~: -~ ~· _'•. ·. · <,. -·~ ·· 
of off-site influences from the adjacent Maxus Energy site, was detected a£ . . ... : ; ,· .. 
~concentration in excess of the Njo:Ep Soil Cleanu.p ·criteria at.SB-9. ··•· ~· :·· ·. . ·· .. ·· ...... :· .;::·.:-~. 
Because SB-9 is close to th~ northern property boundary, and because this ...... . 
compounQ is· not be~eved·to be site-re1~ted, it is again suspected·to be __ a . ..-.,· , ·. ·~ 
result of off-site impacts. It should also be noted that this compotind was·: 
not detected in the surface soil sample collected from SB-9, s.ug.gesting · '":: ~ ... 

subsurface migration from off-site to the north. · 

· ... 

3.5.3 Ground Water Quality 
• 0 

Although ground water quality was not sampled during the FRI activities,' 
a brief discussion of ground water quality in. the lagoon area is presented~-

. to support the development of a proposed remedial action plan .. A 
summary of the ground water quality data from the Phases I and ll of the 
RI as compared to the N]DEP Ground Water Quality Standa-rds for~Class 
ITA aquifers is presented in Attachment 6 (Table 6B): .A more detailed · 

._discussionof ground water sampling and ground water quality. in. the: 
lagoon area is presented in the t-1ay 1993 Draft RI Report. 

:·. 

::~:.:Although n~ither the F~ll/Pe~t uni't groun~ water nor the Lower $and unit. 
··.;···ground water'is used as a source of drinkiTig water at the site, NJDEPGround 
· Water Quality Standards. foi: Class ITA aquifers ~as·used for initial screening of 

data. As can be seenfrom th~ data presented in Attachment 6, a number of site- . 
. related compounds were detected in both the shallow and deeper ground water· 

zones. Non-site-related compounds such as trichloroethylene and . 
. tetrachloroethylene were also detected in wells along the northern property 

boundary, indicating a potential off-site soll!ce .. 
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TtJbl• .J-J 

SummtJry of FRISo/1 Somf'l• Ruuit• 
S•••d.rl Otl•ri•r Clwrrral c-l'"ny 
I<Lrlr,.,, NN/n""" Toaliry 

SuP~pltiD NJPEP Soli 
Samrl• D•plh lftl Cl•tnup Crfl.rh 
ubiOt R<tldontlal I NttnR•• 
Sunpl• Dalt Dlr•«t Dlrui 
Stmp1• Tt.e Conlatt COftta<l 
Matrh·. 
lin It•· . PBikl 
Putmtl•r 

voc·, r1'r'lrl 
1,2,3-Trlchloonb<nun< NA NA 

SBM 
IU'IS 
8RI90J 
8/51'16 

17l5 
Soli 

PsJI<I 

,1,7711.000 

SBOC 5809 '5809 
1!-U,S 1.!1-2 J!I-IU 
Ul919 IRI920 BRI92l 
1/121'16 ~~~~· 11121'16 
·114; un -Ina 
Soli ·5~11 5~11 

PBikl PsJI<I PsJkl 
,• 

1,000,1X'0 3i6 :ws;ooo 
1.2..4-T riChlorob<nr....., u.ooo · · 1.200.000 1,540,000 .. 1,870,tm ; ..... 20.3 1,1110.000 .. · ..... 1.2.4-Trim.,hytb...._ NA NA . 
1.2-0khlornb.n%...., S,IOOJJOO . 10,000.000 1,01!0,000 

.. 
1,:110,000 5.98 BMOL 506.000 

1.J:Oichlor~. s:1oo.ooo '10,000.000 . l,71io.ooo · Ol,OOO BMOL U9'8MOL 210.000 
1,4-0ichto.-......w 570,000 10,000,000 .. 1.630.000 m.IIIJ .. .. 

S.591MDi. 257.000. 
A «ton< •.oOO.ooo 1,000.000 
Bulytl~ru""" 'NA .NA $7,100 IIMDL ' '· 
Chlornb<nun<; :37,000 6110,000 ' u,iloo BMDI. 
Trlchloronhylmo 2J.OOO '54,000 5.611MDL 
svoc·, lvrll11 
Narh1halme 230.~ 4,200.000 l.iiiO,IIOO: • 

, .. ·;;co.ooo ' . .. ' 191· 181.000 
T<1r.chloooothylone 4,000 6,000 . 5UGO IIMDL . .. 

SamploiD . NJDEPSoll S807 58 lOR. 5801 
Samplo Oopth lftl C1unu·p Crlttrh ~U.!I-16 '"'"·' lU-i& 
ur.ro• R11ldontlal'l toltt"RH IR1927 IRI9JO 8RI9)1 
Sa~pte Dale c 01 .. <1 ·olr~ .. -~ 01116196 oin...,, 01116196 . 
SamploTbno Conla<l .Conta<l 
Mttrt• ·Soli Soli ., Soli 
Unhe PsJkl _PBII<I P8fka· . PsJkl 
Pu_amttf.r 

voc·. rvr•rl -. 
1.2..3-Tr1cl1lor<.b.nunt NA NA. .·l.l40,rol 

1,2.4-Trlc_111orobmune 61,000 1,200.000 Uto.oo<! 211MDI., 
I .2..4-T rtmot~y!beuerw' NA eN A 65,500'. 60,800 BMDL 
1,2·01chloiob<nuno! 5,too.ooo 10,000,000 2.320.1100 liS_ 
1.J.S. Trimothy!beume NA NA- 23,900 BMOL ~ 
t.J-Oichlorob<nuno! 5,100.o00 10,000.000 557.1100 .• 43 . . 
1,4-0ich1orob<nuno! 570.000 .. 10,000,000 l,lai.IIOO ... 89 
m•r-Xy,...... 410,000 1.000.000 64,300 BMOL 
o-Xy'- 410.000 t.ooO.ooo 18,300 IIMDL -. 

svoc·. (Jllll1J 
Nlphlhalene ., 230,000. 4,200,000 1.8211.000 .. f,1SO,GIIO. 26 

., 

Not .. : · .. ,.· 
Val.,.. that ,,.. shaded or< iohoYo tho NjoEr Soli o.,.nup Crltorll lor Rnldontlal Dllftt Cllftlict llrnhatloM. . 
Yah,.. thlt ""'.,;bold itaU.;,, thad..S rmd board are above tho NJDEI' SoU Cloanup Crtlolla for lncluotrlal Dlro<t C-Umltlltlani. . 
BMDl • Conc'flltrailon dot""ted bolow IMihod dot«tlon llrftlt. · · · · . , ' 

.1-

NA • N~ lblndard ovolloble. 

:·. 
•\ 

.•. 

SIU 
U.!l-19 
IRI91l 
ln/96 

I GOO .. 
Soli 

,PBII<I 
,. 

.·. 
,~., 

' -~· 

350 
. i.uiiMDt. 

70.2 
50.9 
su 
1:15 

U911MDL 

.. 
57.2 

.7 

~--

'--'"· 

.. ·J~li,~WJ\~~f 



. ':. 
. . .. 

. The primary site-related ·compounds detected in excess of .the N]DEP standards·. 
include 1,2,4-trichlorobenzene,dk.hlorobenzene, benzene, xylen~s, · · 
chlorobenzene, lead; and chromium. Exceedances were observed in both the 

· shallow ·and deeper groimd water flow zones. · - · · ,::'' 

3.5.4 Surface W~~er and Sediment QuaUty 

3.5.4.1 

'3.5.4.2 

· Surfate .water and sediment quality for the Hackensack River has been 
evaluated by means of samples collected adjacent to the upstream and 
downstream surface water discharge points (i.e., the north anci south 

· outfills,respectively),· and a location adjacent" to the lagoon area. The 
northern outfall discharge was also sampled. 

. Sediment Samples 

The FRI sediment sampling locations are presented on Figure 2-1. The. 
laboratory analytical data for the Hackensack River and North Outfall· 
sediment samples are presented in Attachment 4. A detailed presentation 
of the sediment analyticaldata iS presented.in AttaChment 6 (Table-~C), . 
with a summary presented on'Table 3-4. A summary of Hackensack River · 
sediment samples collected by others duringinvestigation of the adjacent 
Maxus Energy site is presented on Table 3-5. The grain size distrib~tion 
.curves for the sediment samples are presented in Attachment 5. 

. ' 

~esults of the grain size analysis indicate the Hackensack Creek sediment . 
· ·. samples to be mainly silt with varying percentages of ffue sanc:I. However~ '· · 

the samples obtained near the outfalls consisted primarily of fine sand 
·.With varying amounts of silt~ "This is 'to be expected ~s the finer fraction 

will tend to remain in suspension arid settle slightly farther from the · 
discharge. point than the c~arser sandy, sediments: 

· Sediment Quality . 

· VOCs were detected at eacl1 of the. sediment sampling locations at 
relatively low concentrations as shown on Table 3-4.~ The highest 
concentrations were detected just downstream of the North Outfall (see 

. Table 3-5), with concentrations decreasing in a dowrutreani direction from 
the North Outfall. Discharge/loadp1g from the former lagoon ar~a via. the 
shallow groimd water table is unlikely based on the ground water·flow 
contours. In addition, if discharge from the fonner.lagoon v.iere occurring, 
sediment quality would likely be .worse cl9ser to ·the shorel,ine. Howe_ver, 

; sediment q~ali ty actually impro:ves closer "t() the shoreline, whereas, the . "' . 
opposite ocrurs· (i.e., see the I A' series results and the· results from the 
Maxus Energy study):·· · · 

In the absence of officialsediment quality standards in New Jersey, 
v~ious screening levels 'from 'other' sourc::es were compared to the . 

·sediment sample results,as presented on Tal?les 3-4 and 3.;;5. In general, 
. . ' ~ ' 
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Table 3-4 

Summary of FRI Sediment Sample Results 
Slandard.Chlorint Chemical Company 
l<.tamy, NttPJmty FacilitY 

Sample ID 
"•' Sedim~nt 

Lab 1011. Scree_nlng Guldellnes•t 
Sample .Date 
Matrix St'dimrnt. 
Units.· pglkg 
Parameter 

· VOC's (JlglksJ " .. 
1,2.3-T richlorobenzene . . 

1,2,4-T richlorobenzene . 
1,2,4-Trimethylbenzene . 
1 ,2-Dichlorobenzene J5• 
1 ;3-Dichlorobenzene . 

· 1,4-Dichlorobe~ene no• 
Benzene -
J]utylbenzene ) 

.. . 
Chlor~benzene . -. 
Cumene . 
Ethyll5enzene ~; .. to• 
Methylene c:llloride .. . 
Toluene . 
m+p·Xylenes 40"" 
p-Cymene . 

.·.-. 
SVOC's (pglkgJ 

sec-Dutyibenzene . 
Naphthalene '" 340/2100t 
Notes: 

ND = Not detected ... 

SED-Dl 

DRI933 
08/28/96 
Sediment 

pgfkg 

4.78 BMDL 
4.45 BMOt 

t0.80 BMDL 

. " 

"' 

. ~ 

3.57,DMDL 

BMDL = Concentration detected below method detectlonUmll 

., 

SED-02 SED-83 

DRI934 "" DRI935 
8/29/96 8/29/96 

Sediment Sediment 

Jig/kg pglkg 

"• 

'· 

1.95 DMDL 
1.62 DMDL· 
3.73·BMDL 2.03 BMDL 

•" 

"' 

6.88 BMDL 0,744 BMDL 

",. 

•'.·. 

SED-At. ·SED-At· SED-A2 "SED-AJ" SED-CI 

BRI936 BRI937 . DRI938 DRI939 BRI940 ·. { 

8/29/96 08/28/96 08/28/96 08/28/96" 08/28/96 " 
Sediment Sediment· Sediment Sediment Sediment . 

~ , . 

" pglkg jag/kg pglkg pglkg pglkg 

11.1 BMDL t8.7 
40.5 61.1 
4.51 BMDL 40;4 

4.19 DMDL" 7.67 BMDL "160 
,." 

164 

18.7 31.5 145 69.6 9.11 
45:4 79.t ;.;. •""212 ::~~f-,i:.f'- · .. ;1.)60 "" ~ ~ ,. : : : :· 6.17 BMDL 

4.68 BMDL 
6.52'BMDL" . -
33.6 11.2 BMDL 

"' 552BMDL 17.3 
t5.7 " .. 

6.83 BMDL "9.3 DMDL 9.9 DMDL 8.71 
7.64 BMDL 
7.79 BMDL 

7.91 BMDL 42.8 . 

- "" 

1.84 BMDL 
'" 

2.58 BMDL 4.62 BMDL 335 '361 
.. 

Shaded values are above the· sediment standard lis Jed. · ;. · · · . · ·: ._.~:_.-_: .;;".'t-,_1:~". 
•-StandardobtainedfromtheRegioniiiBTACScreeninglevelschart(8-9·95)" "' . , " ·-/:-~·:_ ¥·,,., 1:-;.;·;; ", / .·~"~~-:·:<:. . .· -.'. . 
t -Standard" obtained from the National Oceanic and AtmospherlcAdmlnistrationTechnlca"l Memorandum NOSOMA SZ(ER·L/ER·M~~tlon). :}:1'' ">·: •:·; ;;.' "'>'' ,, ", ~ ~:. ·;.~;·.: ';" "" '!, '" " . 

. ":·· .. 

,." 
. .:, . ' ~· . 

' ,. 

·, 

..... ' 



Tnblt 3-5 
Summnry of Stdimtnt Samplt Ruulfs Colltdtd for Maius ProprrfY lnoutigntion · 
Standard Cldorint Clltrniall Cornp~~ny 
Krorny, Nttu ftrsry Facility 

.. -
Sample IU SED-1261\ SED-1268 SED-126C 

Sediment 
ubto• ' Scrunlng'Culdellnes• 
S•mple Date . 9/2:3/92 9/2:3/92 9/23/92 
M•trlx Stdimtnt Sediment Sediment- Sediment 
Unl~ pgllcg pgllcg pgllcg Pgllcs 
ranmeter· 

VOC'J 

1,3-Dichlorobenzene - 650 . 290,0oo 
1,4-Dichlorobenzene ·· 110" 1,000 360,000 
1,2-Dichlorobenzene · 35• -. 28tJ,OOO 
1,2,4-Trtchlorobenzene . 270 _1,200,000 
SVOC'J . .-

.. 
Naphthalene 340/2100t 480 ' 7,60() . 1711,000 
2-Methyl-napthalene ,. - 5,400 
Acenophthylene 44" . ·:2,000 .:·-
Acenaphthene 16" '7,100 . ~"-

PhenAnthrene 225/1380t ('._·620 >';._;-; •· 43,000 ;· ... ~ 
. 

.··:: 
Ar\throcrne 85/960t .. .·11,000 ·'· 
Auor'anthene . 2.500 35,000 
Pynne 350/2200t · ... • 2,100 :';· .• •.: 46,000 '. ·. 
~nzo(a)-anthucene 2J0/1600t . 'J.SOO ,, : 1 ~ ·-!• .• 26,000 ~.;;:. 

bb(2_-Ethylhexyl)-phlhalate . 10,000 -15,000· 
ctuysene .. 1,300 --
Benzo(b)-Ouoranthene . 1,800 19,000 
llcnzo(k)-nuoranthene - 810 
~nzo(a)-py'rene 400/2500t 1,400 17,000 , . 
I nd eno(1,2,3-od)-pyrene . '540 56,000 

. . 
llenzo(g;h,l)-perylene_ . 480 4,900 
~.I, 1-Trtchloroelhane . 3,9110. 
Benzene . 410 ·. 
c·hlorobenzene . . i20,000 
Purldcfts/I'CBs .. 
4,4-DDE 2.2 22 
4.4'-0DD 16 14 
gamma-Chlordane . 5 -· 
1\roclor-1254 · .. - 210 

·Notes: 
NO" Not detected. . 
DMDL = Concentration detected below methOd detection limit. 

-Values that are In bold Italics and shaded ari! above the listed guideline . 
• - Siar\dard obtained from the Region m DT AC Scr~enlng Levels chart (8-9-95) 
t. Standard obtained from the National Oceanic and Atmospheric Administration 
Technical Memorandum NOS OMA 52 (ER-t/ER·M Concentration). · · 

.. 

.· .. 

·i 

~: .. 
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3.5.4;3 

...... 

3.5.4.4 . . · 

·. 

'3:6.1. 

. 3.6.1.1. 

. , . .. . . . . . . . . :,fiil}j[li')~I;l~t::~ 
the resUlts of the samples collected during the·FRI contained onlyloW:>c::<r'.:,~.;,': .... };;:.;'.~- : .• ~.--·~,:;,:~,i,.,:f.~;./_;~ 

.. ·. ievels of constituents~_.allhoug~ so,me of the more conservative s:~~en0~'j;:~~~it;ii;e:::~~,:\:-~;;;~~~~<~~.::~~~::;-'~-
levels were exceeded m a few mstances. >''A<~;":.:?•->.; -.•s · ..... ,,,, · · ·· ,.~,;,:.::.:,: · 

Surface Water Sampl~ . t~itl~~~~~lii'f,. :,[[(;~,,~~ 
The lo'cations. of the s{u-face water sample~ are presented on Figtire_2.;.~~·},;{~-<:~t~ .·. •· 

· ,The laboratory analytical data for the Hackensack River and North Outf~'Y'' 
surface water samples are presented in Attachment 4. A detaileq·i~·:+;}~:;;;\2'·:-'\<:-:· 
presentation o~ the surface water analytical data is presented iil ~;;::;y~,i~;!:"~::i/· :.-_.-

. Attachment 6 (Table 6D),,with a summary presented on Table 3~/·i: ·~J-~/:., .:"· 

Surface Water Quality . , . . . . . ·. . ;fi'iiti:,f : ; : , : . 
.As can be se~n from Table 3-6, only very low level concentrations of a fe~·-· .· . ___ . 
organic ~ons~tu_ents·were detected in the FRI surface water sampies~-nie·: _:,··- .. -.- · 
highest detected concentrations were found in s~ple SW-3 which was;;:c-. _ : 
obtained from the north storm water pipe outfall. ERM believes that the~;::;,;~.'-:> - · .... · · · -,~' -· 
levels obtained from the storm water pipe are indicative of the shallow:_':- ·_ . · _ . . · ·. ·, 

. Fill/Peat ground wa-ter unit discharging to the pipeline; and/or influences . '",; ··:· 

from irripacted·surface water runoff entering the pipeline. . ' '·· .. 

. To provide fo~ initicil screening of the s'w-face water quality, the r~sul~"::.,· ~.> .. : 
were compared to the NJDEP Surface Water Quality Standards for the- , ·. 
section of the Hackensack River in question. As can be seeri on Tab~e 3~~ . ·· · · · 
no constituents were detected in excess of the applicable standards. The . 
-low level detections in surface water samples from the river confim\ that" · 

.'· 

very little, if any, hydraulic connection and discharge of ground water to 
the Hackensack River occurs. The low level detections further indicate- ·· 
that the constituents d~tected in the stream sediments are adsorbed to the 
organic sediments and are not resulting in surface water quality e · ·•'"~ · ··-. · 

degJ."adation. · · · · · 

FATE AND TRANSPORT 

Waste Materials. 

. The d~lineation of.waste~aterials was completed~ the eastern portion of 
the Site in the lagoon area. . · 

, Sources· 

·· Waste materials associated \vith the former lagoon include: 

• Sludges and oil~ within the ctirrent ex~ent of the~lagoon; and : 

•. :Migrated oils and DNAPLs found outside the maximum extent of the . 
. lagoon. 

'29. SCCC·L790Sm .01·1/ID/W 
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Table 3-6 

Smnrnnry of FRI Surface Water Sample Result~ · 
Standard Clrlorine Clremical Company 
Kearny, NetiJ Jersey Facility 

Sample 10. NJDEP Surface Water. .. 
Quality Standards · 

Lab 101# •iSE'' Classification 

Sample Date 

· MatriX Surface Water 
Units giL J1 . 
Parameter 

VOC's ·. 

l ,2,4-Trichlorobenzene .. 123 ' 
1 ,2-Dichlorobenzene 16,500 

-1,3-Dichlorobenzene 22;000 .. 

1,4-Dichlorobenzene '3;139. 

Chlorobenzene 21,000 

SVOC's 

Naphthalene 
.. 

NA -

Notes: 

. BMDL = co)icentration detec_ted below 

· . method detection limit. 
NA = No standard available;_.· 

EB-1 

ORJ941 

08/28/96 

Water 

pg/L 

; 

·' . 

.. ,:.; 

SW-3 SW-2 TB-1 SW-i ·SW-4 

BR1942 BRI943 BRI945 BRI947 BRI948 
. 08/28/96 08/28/96 08/28/96 08/28/96" 08/28/96 

·.Water Water .. Water. Water. Water 
pg/L pg/L pg/L -- pg/t· pgll. 

... 

. 1.63 BMDL 
- 6J3 1.43 BMDL ·1.57 BMDL 3.14 BMDL 

"4.56 BMDL 

6.37 1.21 BMDL. 1.47 BMDL 1.8 BMDi.. 

'2.52 BMDL 
.. 

.. 
3.15 B~DL 

.. 

:. : 

. ' . 



3.6.1.2 

3.6.2 . 

3.6.2.1 

3.6.2.2 

\ 

Fate and Transport via Wastes 

The oils and DNAPLs outside of the lagoon have nligrated through the 
.. cparse fill material, and have made their way to the top of t;le Clay unit in.· 

portions of the lagoon area. Similar materials are expected to bepresent 
on top of the meadow mat unitin some locations. DNAPLs may also . 

. rnigra te via ·gravity flow to the structurally low areas on:top of the Clay · 
Unit: It should be noted that sludge I oil has not been physically observed 
in the Clay. Residual DNAPLs sludges present potential continuing_-

. sources of dissolved-phase chemical compound,s to ground water. in the . . 
Fill/Peat unit arid the Lower Sand unit. .· 

Ground Wat~r 

. Previous analytical dat~ from the Rl indicate th,at positively identified . 
:~ompounds m the Fill/Peat ur\it ground water primarilyindude VOts 
and SVOC.s. The highest detectiqns in the Fill/Peat urut groundwater. 
occur in tl}e interior portion of the ·site (i.e., riear the lagoon), and in 

. structurally low areas on top of the Clay uriit. · · 

Sources 

. ·. •' ' . .; . 

Probable sources of the VOCs and SVOCs include the sludges and .viscous 
oils and sludges associated_:with the lagoon~; These materials' could a~t as a· 
continuing source qf dissolved-phase consti.tuents. Analytical data also 
suggests that in some areas,DNAPL co~pounds c<;>uld be·a source. of the 
chemical compo1,U1ds in. ground water. "· 

A source of some VOCs. detected in the Lower S~d Unit (i.e., . 
. tetrachloroeth~ne and trich1oroethen.e) is ~~t believed' to be pr~sent on site. 
The're is SOIT)e·mdication that these comp-ounds may be migrating onto the. 
Site from the north~ · · · . 

· Fate and Transport via Grou~d Water 
' - ' 

The most significant!IUgrati~n pathways for ground water within the 
. ' . 

Fill/Peat unit are vertic.U migration downward into the Lower Sand unit 
as dissolved-phase flow, and ground water discharges by means of 
horizontal flow to the drainage ditch along the southern property · 
boundary, and to the storrnwater drillnage pipe along the northern 
'property boundary. ·· 

The primary rrugration ·pathway for. constituents in the Lower Sand is 
. horizontally to the south with a fractional component to the north and 
east. Ground water. from the Lower Sand unit has a limited·discharge to 
Hackensack River. · 

. ·.·: . 
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-·-· 

3.6.3 . 

3.6.3.2 

'I, 

. 3.6.4 

3:6.4.1 

Sources 

The highest detections in sediment occur· downstrea~ of the North•_;·;· . 
9utfall, with concentrations decreasing in a downstream directio~l'away ,·.\ . ' ;: .. , ·.. :~ . 
from the North Outfall. COI\Stituent concentrations generally increase~i;~,::: ... _ _,._;·;,' 
.away from the river bank, indicating that secllinent deposition from tl\e,~ · .: ·>.. . •. _ 

North Outfall is a likely source, as opposed to migration from the b~ .. ,_,: ... ,c · •• :· :_ 

· Most of the contaminant mass in ~ediment is found in the ~edimeritS ~tti:'~· ,'·: · __ .. - · " 
the higher ~ilt fraction. Any waste ~d DNAPL that may be present along· ::;·:~, _.· · ·. ·~· · ,.,, .... . . -~:~~ · · 
the eastern property boundary is likely largely stabilized by the rip-:-rap · . ..,. . •: . · · -~. ' · .. 

· along the bank of the Hackensack River. · · :: . ··.-: ..: ~:.~ , , · · · . ·'< .·· 

Fate and Transport via Sediment 
-· ... 

". ,.··~ . '' 
f- - ·-· 

. ' - ..... ··;.;~--

The sediment is a ppteritialbut unlikely source of continuing contaminant'.,· ..•....... 
. migration. The surface water' quality results indicate. that sediments do · · 

not have an adverse'impact on sti.rface water quality. In addition, it is :. : 
.unlikely that the sediment can be redistributed by the Hackensack Riv~r.: 
. Flow velocities suffic-ient to erode sediments likely do not oceur d~e to·the 
relatively low vertisal fall and flow c9nditions at this point in the river·:··· 
that is tidallyinfluenced,'and actually changes direction at certain runes. 
This section of the Hackensack River is likely a depositional area where .. · ·. 
sediments accumulate. If the source of chemical compounds is eliminated, 
natural sediments and sediments that 4ischarge through the drainage 
ways such as the north storm water pip.e and south drainage ditch will· .. · ·. 
contfuue to be deposited over and cover impacted sediments; The organic 
corripo~ds sorbed onto organk_se~iments will likely remain immobile~· 

Surface l-Vater 

LO\V level estimated concentrations of SVOCs were detected in sfuface 
water samples obtained from the North Outfall. Only very lov·.r lev~t' ·· 
estimated concentrations of SVOCs were deteCted in the HackensackRiver 

·surface water samples. 

Sources. 
• r •• , ' 

. . 

.·The primary source of the identified compounds in the surface water is-.··. 
stonnwater runoff and possibly ground water discharge to the north 
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I ,·,. 

3.6.4.2 .· 

·• J 

. . . 

st~rmwater pipe and the.south~m drainage ditch. Impacted creeJ< . 
. sedim~nts are not a likely s·ource. i The low level detections in. surface . 
water indicate that the Site l:ias oruy·minor impactS to the Hackens¥1ck 
River and that grotind water discharge hom the Lower Sand unit tb the, 
river is limited. Ir1 addition, the co.nstituents detected in sediment are 
lik~ly sorbed onto the organic material and are not readily soluble to .. · .... 
surface water. Concentrations in sillface·.water are well below the . 
appll~able N}I?Ef Surface W?ter QualityStandardS." ... 

Fate.and Trimsporfvia 'S~:Jrface Water 

I ' 

· Given the low level detections in surface wafer, the llmited source areas tO':: .. · 
the riyer, and the industrialized nature of thiS area, fate and transpo~t.yia . 
surface water yvill not significantly impact downstream receptors or be · 

.. distinguishable hom the impacts of other industriai facilities located along 
the Hackens·aC:k R,iver. · . · ... ·· · . ' · .... · . . · · . . · 

··.:: 
',_,_l 

·'·· 

. q' I 

• I 
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.' .. ·.4.0 

·.• .. 

4.1 

:_ ... 

. · ~--

CONCLUSIONS 

The focused remedial investigations a~ -the SCCC Site have resulted in 
coll~ction of sufficient data toJormulate an accurate and thorough._~,~-'-'.·~~ 

1 
. ... ... • 

understaf\ding of the former lagoon areas including: the extent an4~~}'AJ.:? ' .. :~ .· ·· 
... cornposi tion of residual waste materials; the geology and dynainic5 cofthe~;;:~':<~? : . 
. hycfrogeologk system including local tidal influences and surface·:,:,.;:,:", . ..- · 
water/ ground water interactions; the extent o.f chemical compoun~~ fri\f .. , .· · .. · 
·ground water, surface water and ~ediment; and the .fate and trarisporft}~:{ , ; 

.mechanisms of chemical c.onstituents. ~~;.)·~~~;i~~~J~~_,::~:>:: .. ·:~ -,~, · · 
·, ,.·, ·:· . 

·.GEOLOGY 

·• 
. . ~. _; 

.~·,, -:'. 

The.geology underlying the Site con5ists qhhe·surficial Fill, the·· 
Peat/Meadow Mat unit, the Holocene· Age Sand unit, and the ::. . 
underlying Pleistocene Age varved clay. ·Fill material and the:~_-.: . 
Peat/Meadow Mat is present.a~oss the Site. The Holocene sand-~:·.,~:· . . -.-_.·.: ·:·.· 

• 

•· 

largely confined by the Clay unit and consists of sand with ,_ .... .-.. ·._ . : . ., ·, 

discqntinuous silt lenses. 'J1le Clay, unit is regionally present in l:he·· 
Hackensack River Valley and underli~s the Site: · · ~· · · -·~: · · . _ ._ . . .. 

Thth. e
1
re is.no breachThor fexcavati

1
·on intoli·.or thrthino~gh the day unf·thderlymg :, .... ~ 

·.. e a goon area .. · e onner. agoon es wi or on top o e 
Fill/Peat unit. 

No sludge or staining ~as obser,Ved in-samples obtained from' the top· -
· of the Clay, which indicates that the day provides a natural barrier · · 
and effectively limits the migl-ation of oilS/DNAPLmaterials.· ·: ·· 

. .· 
·-· '.•,'.:,-

. ... '. 

4.2 . HYDROGEOLOGY 

• Ground water withi.TI the Fill/Peat unit is characterized as a local-flow 
system which has formed as a result of the discharge boundary . 
conditions on three sides of the Site. Ground water elevations ill this 

· . unit decrease to the north, we_st arid south away from: the central . 
portion of the lagoon area. A slight decrease is observed to the east; . 

. _howeve!; it appears that embankment materials along the river bank· 
are i.ri1peding flow in that dir~ction. This suggests that ground water 
flows radially to the north, west and south away from the water table . 
high in the central portion of the former lagoon area. 

•· A ground water discharge appears evident at the northeast and 
southwest boundaries of the site within the Fill/Peat unit. This . 
suggests that the peripheral surface drainage u'nits (i.e., the north 
stormsewer pipe and the southern drainage ditch) act as discharge 
points for:the Fill/Pcatu:nitgroundwater to a greater extent than the .. 
. river. 

..33' SC!CC-t.:i9os.o7 .01·1110/'11 
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• One· component Qf ground water flow in the Fill~ Peat tmit is 
yertically downward through the underlying Peat/Meadow Mat unit. , · 
The vertical component of flow in the Fill/Peat unit is somewhat 
limited by .. the estimated low hydraulic conductivity of the .. ·.·. · 
peat/rheadqw mat. Some limited seeps wereobserved within the.•. 
Fill/Peat unit along the southern perimeter of ¢e Site at the drainage 
ditch, and theexisting'north stormwater pipe appears to be acting·as ... · 
a preferential flow path, indicating a horizontal component of flow. 

. . . 

. • The primary components of ground water flow m the Lower Sand. 

• 

• 

.. 

unit are horizontally to the south and east. A ground water mourid is 
presentin the northwestern portion of. the former lagoon area. 1bis . . 
groundwater intrusion is present in a northwest to southeast · 
orientation with ground wa'ter flow moving radially to the east and 
south from the intrusion. These ground water condi~ons arejdentical · · 
to the ground water contours developed dUring the RI and 
preparation of the FRI Work Plan. Horizontal gradients are low and 

. range fr9m 0.008 to 0.003. · 

Tidally influenced ground water 'fluctuations were not observed in 
the surficial Fill/Peat unit monitoring wells. This lack of tidal · 
response indicates a very limited hydraulic connection between the 
Fill/Peat unit and Hackensack River, as expected. The're is a small 
degree of ground water discharge from the Fill/Peat unit to the 
Hackensack River. · 

Tidally infl~ence9 ground water fluctuations ~ere generallynot 
observed in most of the Lower ~and uri.it wells, exc.ept for monitoring 
wellS :MW-BL and MW-9L which are imme~a.tely ac;ljacent to the river 
(l.e., within 40 feet). All other .wells showed no response to the tidal 
fluctuation, therefore, the river tidal reach at this site is. limited to only 
the land-~ea immedia't'elyadjacent to the river ... 

if all recharge to the Fill/Peat and Lower_ Sand ~t".,~;:re stopped by 
means of a cap .arid vertical barrier, it is estimated that ground water 
within these units wm'be isolated and ground water levels will drop, . 
thus creating an inward hydraulic gradient which will limit potential 
off.;.site migration of ground water. This is supported by the li.ri:Uted 
tidal influence of the Hack~nsack River. · 

4.3. DNAPL ISSUES . 

• · .. ·Residual waste materials consist of sludge and'viscous oils associated 
with sludge, and residuaJ solids. The observed migration of viscous 

. oil and sludge suggests that related compounds behave as DNAPL. 
The oil and associated sludge prllnarily consist of the SVOCs 1;2,4-
. trichlorobenzene, 1,2 dichloro:benzene and naphthalene .. These 
compounds may ~so behave as a DNAPL source.' . 

. ·' 
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4.5 

4.6 

• _·Residual wastema.terials- related. to the former. lagoon is pres~rit~),~;;i:~~?ii:;:j~\.(:~/: . 
·within the fill rna terial in areas outside of the cillient extent of -t:he~~,-;_::·<.7:·, ·. '';:::::~< · .-.. 

former lagoon. Viscou5-oils have rrrigTated from the former lagoon:-~~::.d~·):::.: :, :'· . 
through coarse fill materiat (on top of the Peat/Meadow,Mat and ihe:~t:::::: :~;t·:. 
Clay unit) primarily to the southwest and northeast. ,:.,fE:.:·~;~y,::>tt:C:< ·;·~ .· · 

. 3~ -. ·• :~;·. . 

GROUND WAITR QUAUJY ~$:;~:~~:' . <, , . •·· 

• In general, several VOCs and SVOCs exceeded the NJDEP cr'~~d\ .<; __ : .: . . 
. . . . • . . . . ' • . ;. :;·h:.~.:.':\_l:,.;t''f-,:-: .;~·f.::~: .. ·~:~ .. ~'_:-~ .. 

Water Quality Standards for a Class llA aquif-er~ . ·:-~;·~c.-;~;..;~·:~ ·.:·>: · , ... 
• Compounds detected in th.e Fill/Peat Unit and the Lowe~ S~~·~t:~t~~:_: _ _'. ·._. 

concentrations indicative of DNAPL (concentrations above one . -.. ' . 
. ·,•. 

percent of the_solubility limit) include the SVOCs naphthalene>·· , .. -. 
trichlorobellZene, and dichlorobenzene'. · · .· · · · .. ;;;:-- ·. ~ . 

• • Sources of some chlorinated VOCs detected in the Lower Sand 'wiit · ··. ; .. : , . 
.. along the northern property boUndary have notbeen identified in on~ ' ' 

site sources. The concentrations and distribution of these VOCs ., ·· ... ·. · · , . 

.· ··:~ -· ....... 

.. ··-;·" 

,· .. . :;--:.. .. -

"· .... :-. ~ .. within the Lower Sand unit indicate an of(-site plume north~ . . 
northwest of the Site that is migrating alorig regional flow paths to: t:he·· : .. ·: ...... ·' ·.-:~' .. ·, ·· · .· 
south-southeast. . . .· .. ~- .·. . .... . -.. {.- . ~ . 

. SURFACE WATER AND SEDIMENT QUALITY 

· • The hlghest detections in the Hc:tckensack River sediment occur in the~. · 
. area where stormwater is disCharged to the river ·from the north .· 
storm water pipe via the North Outfall (i.e., the ar.ea of the Maxus ·. . . 
sediment sampling south of the 'north stonriwater pipe). . 

·'' .:. ....... ;; 
... 

• The majority of the contarrlinant mass appears to be limited to within:.· · ·-· · .·..,. ,._ 
100 feet downstream of the north stormwater pipe discharge point · 
(i.e., the approximate settling point for suspended so~ds) adjacei\t to-: 
the former lagoon area. · · 

• The low level detections in the Hackensack River surface water 
confirms the linlited hydraulic coiU)ection and, discharge of gro~d 
water to the river. . . . 

• The limited compounds detected •in ~urface water samples were all 
.well below the applicable NJDEP Surface Water QUality Standards. 

FATE AND TRANSPORT 

• Residual sludges/ oils are l..ikely capable of being a continuing solil'Ce 
· of organic compounds to ground water within the Fill/Peat unit arid. 
Lower Sand unit. DNAPL in the form of residual sludges/ oq..s ~a$ 
been foimd in association with the lagoon; Sludges/ oils which have 
nugrated a~'ay from the lagoon represent potential contamin~t 
sources. 
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·Within the.Fill/Peat unit, grotind.water.discharge by means of 
. ·horizontal flow occurs to the drainage ditch along the southern ·· 

property boundary, and to the stonrtwater pip~ along the northern 
.property boundary .. A downward vertical gradient also suggests. 
some down war~ component of flow to the Lo~er Sand unit. 

The primary nugratic>n pathway for constituents in the Lower Sand 
'unit ground water is horizontally to the south and east. . .. 

Sludge/ oils along the bank of the Hackensack ~~er ~e not likely to · 
be a source. of impactS to the river sediment as the.rnajor loading. to 
the. river apparentlyoccurs via the·noi"thern stormwater pipe .. 
Hackensack River sediments are not a likelysource of contamination 

.. to surface water or 'downgradient sediments~ Constituents in the 
river sediment are sorbed onto. the organic sediments and will likely 
remain immobile.. · · · 

c; . Given the industrialize,d nature of the area, 'impacts will likely not be 
distinguishable from the impacts of other facilities located.alongthe .· 
Hackensack River. 

4.7 · RECOMMENDATIONS 

The focused remedial investigation activities at the SCCC Site have .Jed to 
an accurate and thorough understahding of the lagoon area in .the eastern 

·portion of the Site.· The lagoon area is considered.to be the Site's jnirnary · 
. area of concern based on existing data. This comprehensive 

under? tanding is sufficient to support the development of an appropriate 
. remedial measure for the lagoon area. It is therefore recommended that 
, the Foeused Remeciial Investigation (FRI) phase ,for the lagoon area be 
tetminated. · · 
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II 300 Phillips Boulevard, Suite 200 
Ewing, New Jersey 08618 

ERM 
nt· Standard Chlorine Chemical Company, Inc. WO#t: L7905.03.01 

:oject: Focused Remedial Investigation . 

Date Started: 8/16/96 
logged By: F. Nemec 
Drilling-Co.: JCA 

Method: Mud Rotary 

Boring Depth: 18ft. 

Initial GW Level: . 2.0 ft. 

~ 
Gl Gl 
a: l; Blow Count. 
E u 
Ill Gl 

(/) a: 

1,2,2,2 

2,1,1;1 

2.2~~0.2 

4. . 4,4,3,3 

s· ·4,4,3,4 

Date Corriplet~d: · 8/16/96 Screen: NA 
Checked By: Pack: NA 
Driller. S. Berger Seal: NA 
Equipment: ATV Portable Grout: NA 
Ground Surtace Elevation:4.82 Inner Casing: NA 
GW Level: NA Time/Date NA Outer Casing/Stick Up: 

• u 

~ ., . • % 

2 

1 

1 

>-
Cl o· 
0 
.s::. 
s:: 
...I 

Description 

0-6·- asphalt; 6·-2·- gray medium 
to coarse angular gravel, some · 
fine to coarse sand, moist. 

2-4 ft. - Black cinders, some fine to coarse 
sand, some fine to coarse gravel, 
wet throughout. 

4-6 ft. - Saine as previou·s; wet. 

6-8ft.- Same as previous with occasional 
wood pieces, wet. · 

8-'10 ft.- . Dark brown organic clayey silt to 
9 tt; Darkbrown meadow mat, 
wet from 9-10'ft. 

10-12 ft.- Brown nieadow.mat and clelrk 
gray organic clay, wet. 

_3s·· 

; "7 --~ ' ..... _. ·• •"1. 

· . ·, ... >~::~~::·~:.r~;::_;::::t~: 
• ··~. t _,-, ·,;·.> . 

;, From: · · .,_, -To:·'-.:.·· 

From:· .· 

From:· 

·NA. · 

•.!f ..... Construction · 
.... -·' 

.... •·· 
>;., 

~-·"' .. 

:..,._ ... 

. :.·.;>~'·-
·. ·, ..... ""';l ~ '-' 
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300 Phillips Boulevard, Suite 200 
Ewi':l9· New Jersey 08618 · 

.f · nt ·Standard Chlorine Chemical Company, Inc.· ·> WO#: L7905.0~.01 

Date Started: 8/16/96 Date Completed: · ·. 8116196 Screen: NA 
Checked By: Pack: NA 

Drilling Co.: 
JCA Driller. . S. Berger Seal: NA 

Method: Mud Rotary Equipment: Atv Portable Rig Grout: NA 

Boring Depth: 18 ft . Ground Surface Elevation:4. 82 ft Inner Casing: NA. 

Initial GW Level: 2.0 ft. GW Level: .. NA Time/Date N Oute.r Casing/Stick Wp: ... 

~ .. >- . , .. 
Cl) Gl u C) 

-s a. > Blow Count ~K 0 
Description .. 0 0 E u 'll .. .c 

Ill Gl • = U) a: :r _, 

5,11, 12,, 2 . 0 12~14 ft.- Medium to dark gray fine .to 

1.0. 1 0,, 2,, 3,18 

6,7,6,6 

0 

medium sand, fairly well · 
sorted, trace fine subangular 
gravel, wet. 

·:.::~·~;~. -grading finer with depth, trace fine 
:.~.~~~·.~~ subangular gravel, wet. 

~*~ 0 16-18 ft.~ Reddish-gray varved clayey silt, . 
· occasional lenses of fine sand; 

moist, stiff •. 

'39 

·.Page 2 of __.o......;.~ 

·SB-1 
·.-·.' '· 

·- ~.· From:· • . · · -To:· 

. . ·;.~f~~{-~_-.::~:7· ;~ · .. '. ~ . 
Remarks· .. · · 

,. ·. /' ·~ . :. 

··~. . . 

. ~·'·-·· 

Construction 



~ .· .·. · 300 Phillips Boulevard, Suite 200 1m Ewing, New Jersey 08618 

ERM. 
mt Standard Chlorine Chemical Company, Inc~ WO#: .. L7905.03.01 

· ·'reject: Focused Remedial Investigation 

Date Started: . 8/6/96. 

logged By: F. Nemec 

Drilli_ng Co.: JCA 

Meth6d: Mud Rotary 

Boring Depth: 18ft. 

Initial GW level: 4.0 ft. 

cD 
~ 
CD 

c. ~ ·Blow Count 
E u 

"' CD 
(/) a: 

10. 4,10,8,9 .. 

o· 3,6,8,9 

20" 4,10,11,12 

o· 3;2,2,3 

24" 7,8,8,7 

Date Completed: 8/6/96 Screen: NA 
Checked By: Pack: NA 

Driller: · S. Berger Seal: 
NA 

E.quipment CME Truck Grout: · NA .. 

• r;; u 
!e 0 
• a. 0 ila. .s= • .a:: X ..J 

4 

10 

12 

2 

NA 

sing/Stick Up: 

Description 

0-2 ft .•. Reddish brown fine·to medium 
· .. sand and clayey silt fill, 

frequent rounded and angular 
gravel; wet to 1.5 ft. 1 .5-2 ft~ 
Black medium to coarse sand 
and cinder fill, very moist. 

2..;4 ft .•. No recovery. 

4-6 ft. • Black clayey silt fill, some medium 
to coarse sand, little coarse gravel, 
wet; sheen on soil. 

6-8ft. •. Same as previous, 'Yood timber 
P.iece present at tip of spoon (8 ft.) . 

. ' 

.. 
8-10ft .• No recovery; based on blow 

counts, probable meadow mat. 

10-12 ft.- Dark brown and black meadow 
mat and organic silt, ve·ry moist . 
towel. 11.5-12ft.Lightgray
brown fine sand, some silt, very 
moist to wet. 

'40 

BoringM'ell: 

·From: 

From: 

From: 

From: 

NA 

Remarks 

Page 1 of ·_i_ · 

S~2 

;-: 

-To: 

Well· 
Construction 

NA 

:' . 
, .·.·. 

, . 
. '·:· 

. .; 



•• · .300 Phillips Boulevard, Suite 200 
Ewlng!'~e..,.. Je~ey 08618 

ERM 
. 't .standard Chlorine Chemical Compa~y. Inc. WO#: L7905.03.01 

·reject: ·Focused- Remedial· Investigation 

)ate Started:· 8/6/96 

.ogged By: F. Nemec 

>r!lling Co.: · JCA. 

.1ett)od: Mud Rotary · · 

loring Depth: . 18 ft •.• _ 

"itial GW Level:' 4·.0 ft. 

( ,. 

Blow Count 

-.: . 

2 14".' 17,18,26,30 

4 16" 12,15,16,18 

' ·; .. ' ~' ~ .. 

16" 9,8,10,12' 

Date Completed:- . 816196 · Screen:· - NA 
Checked By: · · Pack: NA. 

Seal: NA. 
Equipment: CME Truck Rig . Grout: : NA 

Ground Surface Elevat~on: 4·:30 ft _l~ner ~as.ing: NA 
GW level:. NA Time/Date N Outer Casing/9lick Up: _ · 

~ ;'' 0 ~I 1-

0 z; 
= ,...J 

Description· 

1 -. 12-14-ft.- Ughtgray.fine to' medium-fairly . ·II wel!:orted S~rid, tmcO s1H, wOL 

2 ~{·:,:; 14-16·ft. • Light gray same as,previous 
·~:.:~~~ · ·with increasing silt content· 
!;.::~:{. . _-. (3Qo/c. by-15.5 tt.). sa~d is.-. 

15 :.:,· .. :;:.:, ' saturated with dark brown '· · 
::;~~~~ DNAPL from 15.5-16 ft. 

5 ;-\~~~ 16-18-ft,-~·--~~d_lum b;owri'-~rayclayey:~mvsilty 
- ·clay, occasional. lenses-of fine-sand 
- 'throughout, m,oist · 

• '!; 

·'·' 

- ' ·-· . ' 

41 . 

NA 

:·' 

•' ' . 
. ;· •! 

.. _---:, ,. 

'' -,, 

• . 1 • 

,. 

'' .· ~ '. 

. ·'_;:, 

,~· ·.· 

. . " .; . . :.;:,:~ .. -~:. ; ; ;;:"" . ·. . . 

·/ 



II' . 300 Phillips Boulevard, Suite 200 
Ewing, New Jersey08618 

"RM .. ~ '· .. 

et Mud Rotary_ 

oring Depth: 18ft •. Ground. Surface Elevation:4.63 ft Inner Casing: NA> ·., 

,itial GW Level: · 4.0 ft. 

24" 

24" 

!, 

24" 

6" 

. 24" 

.z . 
BlOw C:ourit . ! 

:] 
~ 

6:8,12,10 0 

~ ·. ~ 

6,8,10,10 2 

3,6,8,8 3. 

:~ 

'2,1,1,1 

2,1,1,1· 

2,2,2;2 . .1 

· Description 

' • . 'J . . . 
0•2 ft.'. o to 0,67 ft. Red-bro.wn medium to 

coarse 'sand, some silt, ·some fine 
to coarse angular gravel, wet: 
0.67 to.1.3 ft. Black coarse sar;ld 
and cinders, very moist: 1.3 .to 2 · 

.. ft. Light gray-green silt, some fine. 
sand, moist. - · 

2-4ft .• ' Gray-green and red.fine to meqium 
sand, silt anp fine· rounded gravel · 
.fill, moist. ' . "I·· .. 

4-6ft.-. Dark gray-black fine t9 medium 
sand, and c.inder fill, wet to 5. tt~ 
5-6 ft. Light gray-green silt, some 
f_ine sand, moist. 

Brown meacjciw mat, mois.t: 

.. 

.Same as· previous, moist. 
" 

i 0-~12 ft. - Light gray fine sand, some 
· . clayE)ysilt, moist. 

Ren'larks 
.. ;Construction 

NA 
,,·, 

' -·~ ~~ ' 
: .. 

... 

: 
..... ., 

.·. 

. .. , 
.. 

\ 



Ill 
ERM 

3oo Pt)illips Boulevard, Suite 200 
·Ewing,, New Jersey 08618 · 

r 
t. nt _Standard ·Chlorine Chemic(31Company, Inc. WO#: L7905.03.01 

reject: Focused Remedial Investigation: 

. 8/5/96 

Mud Rotary·. 

l:'.epth: . 18 ft. 

Initial GW Level: 4.0 ft. 

.!!! 
a. 
-~ 
(f) 

.~ 
Gl 

§ Blow Count· 

a: 

. 16" 16,20,16,19 

20" 13,1 6,; 8,20 

Date Complet .8/5/96 Screen:· NA 
Checked By: Pack:· NA 

Driller: S. Berger . Seal:: 
NA 

Equipment CME Truck Rig GroUt: NA 

Inner Casing: NA- ·, 

Outer Casing/Stick Up: 

DescriptiOn. 

12-14 ft. • :Medium brown fine .to medium 
·sand, trace.silt, very moist to 
wet, distinct odor • 

. , 

14-16 ft .• Medium reddish-gray and brown 
. fine to medium sand;·~ome silt, 
saturated with DNAPL, grading to 
clayey silt by 15.5 ft., with frequent 
fine sand lenses, The lenses of 
sand are black ahd saturated with 
DNAPL to 16 ft. 

20" 12,13,15,19 2 16-18 ft.· Medium gray clayey si!Vsilty clay, .· 
trace fine sand lenses, o.dor, but 
no DNAPL observed. 

. .:,. .. 43 

NA 

Page2of ~· 
BoringM'ell: SB-3 

From: 

From: 

From: 

Remarks 

·. 

·~To: 

~To: 

-To: 

Weir· 
Construction 

NA 

.·.'.-'·.; 

. ~: / 



II 300 Phillips Boulevard, Suite 200 
Ewing, New Jersey 08618 .· 

ERM· 
WO#: L790S.03;01 

. reject: Focused Aemediallnves 

Date Started: 8/12/96 

Drilling Co.: JCA 

Method: Mud Rotary 

Boring Depth: 

lnitiaiGW 

~ 
CD 
>· 
§ 
a: 

16ft. 

. 4.0 ft. 

Blow Count 

8/12/96 ' Screen: NA 
Checked By: Pack: NA 
Driller: ·s. Berger Seal:. NA 
Equipment. Grout: NA 

Deseriptlori 

12" 5,5,13,1'5 ' 0 0-2 ft.- Medium gray-brown to reddish
brown to black fine to coarse sand 
fill, sorrie fine rounded gravel, 
some silt, moist. 

. 20. 5,5,5,5 0.5 

24" 2,3,5,6 1 

. 4" . 2,1,1,2 . 

14. 2,2,3,8 

. 16~ 5,5;6,6 

3 

2-4 ft. • · Medium to dark reddish-brown aild 
gray fine to coarse sand, fine' 
rounded and angular gravel, soni.e 
silt, moist, wet at 4.0 ft. 

4-6ft;- Same as previous, wet. 

6-8 ft .. - Dark brown meadow mat, some 
organic silt, moist. · 

8-10ft;~ Same as above to 9.5 ft.; 9.5-10 
.ft. Olive-green fine sand, some 
silt, wet. 

10-12 ft. - Same as above to 11 ft.;.11-
12 ft. Dark gray to black fine · 
to medium sand, little si,lt, 

. wet.· 

·;, .. 

44 

..... ,J 

From: -· -To: 

From:' :- · -To: 

NA 

.... , . .,. . 

.. · ·'. ~ 

r' ~-- -~- '· 



.~ . ·· 300 Phillips Boulevard, Suite 200 
~ Ewing,NewJersey08618 ... · 

ERM 
r · ,t Standard Chlorine Ch WO#: L7905.03.01 

:Toject 

Date Started: .NA 

NA· 
·Co.: ·jqA. Seal:· NA 

Methpc:t: · Mud Rotary ~quipme~t: · .. CME Truck Rig Grout:· NA 

c:- • Gl CD u 

C.. ~ Blow Count ~E 
E () 18: 
I'll CD ! (/) a: 

5 

18" 8,12,14,16 25 

>-
Cl 
0 
0 .c = ..J 

Description . 

12-14:ft. • ·Dark gr~y to black fine to medium 
sand, little/some silt, wet, grading 

.. siltier with depth. 

14-16 ft.- Same as above to 14.5 ft.; 14.5· 
·15.5 ft. Medium. brown fine to 
m_edium s~nd;trace silt, wet; 
saturated with DNAPL from 15~ 
15.5 ft.; 15.5-16 ft. Medium gray 
silty day with occasional fine sand 
lenses, wet. · · 

45 

.. ·. '. ·~ 
·•.·· 

Page 2'ot ~·::-· ·· 

BoringM'ell: · SB4 

From: 

Remarks 
Well·· 

· Construction: 

·-·· ">,'•',.'1 

NA-



II . 300 Phillips Boulevard, Suite 200. 
Ewing, New Jersey 08618 

ERM 
,t Standard Chlorine Chemical Compa Inc. WO#: L7905.03.01 

·reject:· Focused Remedial Investigation 

Date Started: 8/6/96 Date Co.~p!eted: 8/6/96 Screen: .. Nk 

logged By: F. Nemec Checked By: Pack: · NA 

Drilling Co.: JCA Driller: · ·s. Berger Seal: NA · 

Method: Mud Rotary Equipment: CME Truck Rig. Grout: NA· 

Boring Depth: ' 20 ft. Ground Sur1ace Elevation:s.4o Inner Casing: NA 

Initial GW level: 7.5 ft. GW level: NA Time/Date N Outer Casing/Stick Up: .. ·NA 

BlOw Count 

5,7,6,6 5 

18" 6,6,5,5 4 

20" 3,3,9,8 . 5 

24" 9,8;10,12 5 

24" 3,3,4,3 4 

1 o• . 3,3,2,3 . 

0-2 ft •. -

Description 

Medium to dark bf9wn fine to 
coarse sand fill, some ·silt, 
some angular gravel, 
occasional cinders, moist. . 

2-4 ft .. - Medium gray and green medium to 
coarse sand and clayey·silt fill, 
trace fine to coarse gravel, moist 
very moist: 

·' 

4-6ft.- Same as previou_s,_ moist: 

6-8ft~- · Same as previous, wet at 7.5 ft. 

8-10ft.~ Same as previous to 9.5 ft. 9.5-
1 0 ft. Dark brown-black meadow 

·mat and organic silt, moist. 
I . 

10-12 ft.- Dark brown-black meadow 
mat and organic silt, moist. 

·4·6 

·.· .. 

·-:· 

. · .. -· 

.• ... 

.. ·, ~ 

.,· .. 

'-:··:·= 
:.· .. · 

'.:·. 



~ 
~ 
·ERM 

300 Phillips Boulevard, Suite 20Q 
Ewing, New Jersey 086_18, 

nt Standard Chlorine Chef]lical Company, Inc • ... WO#: L7905.03.01 

•reject .Focused Remedial Investigation· 

Date Started: 8/6/96 Date Completed: SCreen: ., 
NA ,8/6/96 .. 

Logged By: F. Nemec Checked By:. 
.. 

Pack: .. .. NA 

Drilling Co.: JCA 
'Driller: S. Berger Seal:, 

NA 
Metho,d: Mud Rotary Equipment· CME Truck Rig Grout: NA 

Boring Depth: · 20ft. Ground Surface. Elevation: 6.40 Inner Casing:• NA-
<' 

Initial GW Level: 7.5 ft. GW Level: NA 1 Time/Date NA Outer Casing/Stick Up: 

~-

-~ 
.. 

ie CD Gl 
.s:: c. > Blow Count Description 0 - Q. 0 g. E (,) lo. . ..s:: 
(I) <II Gl :! = 0 tl) a: ...J 

.. .. .. 

12- 22. _4,3,8,9 3 12•14 ft.- Medium to !ight gray fine· sand, . .. trace silt, wet at 13ft. · 
.. . 

' ··' ' .. . .. . ' . . , . 
. 

14-, ; 16. 17,26,29,21 2 14-16 ft.~ ·Light gray, well sorted, fine to . - · coarse sand, trace fine rounded 
.. gravel, trace silt, wet. 

·' ... 
. \ 

16- a· 26,27,29,21 4 16-18 ft.- Light gray fairly well sorted ·fine to 

. medium sand, little/some silt, 
grading finder with depth;· wet .. 

. ~ 

- '. 

18- 18" 8,10,9,1'2 3 18-20 ft.~-- Light reddish-~p·ay clayey silt, · 

- oc.casional fine sand lenses, moist 

- to Very moist. 

. 
. . 

. -
2Q-

. 
·-
- .. 

-
22-

. ' 

-
':' -

.• .. - ' 

-
124-

' 
-" .· 

' 

47 

·,. 
Page2of. 2··•· 

1 Boring,:'Well: SB-5 

I I From:· -To: r ......... ~ . .. ·=~:::=·:.:~:::~ From: -To: - From: ~To: 

~ From: -To: 
I '.'.t ,: . 

·. 

NA 
.-

.. 
Well R_emarks 

Construction 

• . 
, . 

-- NA -
' -

-
' . ; . ' 

_...;... 

·.-
-
- .. -
-

.. -
' .-

' ·- ., 
·~ . . . 

•' -
-
-.. 

. -
-
-
-
-
-
-

' .. 
'. -

.. 
-

' -
-
-



Ill 300 Phillips Boulevard, Suite 200 . 
Ewing, New Jersey 08618 · 

ERM 
{ 1t: Standard Chlorine Chemical Cnmn"'r'v, Inc. WO#: · L7905.03.01 

·reject. Focused Remedial Investigation 

Date Started: . . an 196 

Logged By: F. Nemec 

Drilling Co.: JCA 

Method: Mud Rotary 

Boring Depth: 22 ft. 

Initial r;.w Level: · 6.0 ft. 

2:-
CD CD 
a. > Slow Count 
E 8 · 
Ill ·CD (/) a: 

10. 6,2,2,2 

20. 3,4,3,3 

. 24. 3,6,8,9 

24. . 3,4,5,5 

18 •. 3,3,10,10 

3,3,2,2 

'. 

Date Co ed: an/96 .Screen:· NA: 

Checked. By: Pack: NA 

Driller. · · S. Be.rget Seal: 
NA 

Equipment: ·. CME Truck Rig Grout: · NA 

0 

0 

0 

. 1 

Inner Casing: NA 

Time/Date . Outer Casing/Stic.k Up: 

Description 

0-2 ft. • Orange-brown fine to medium 
sand fill, some silt, little fine 
angular· gravel, dainp; 1-2ft. Dark 

· gray clayey silt and medium to 
coarse sand, little fine to coarse 
gravel, rr.6ist. 

2-4 ft. • Dark gray clayey silt ana medium 
to coarse sand fill, little fine to. 
coarse gravel with yellow and 
·green rock pieces, moist. 

4-6ft •• Same as previous, very moist. 

6-B ft. - · Same as previo~s. wet at 6 ft . 

B-1 0 ft. • Same as previous, wet. 

10-12 ft.· Dark·brown and black peat 
and organic silt, moist. 

'48 

NA 

' -. -~ 

··'-•;. 

... ,. 



• 300 Phillips Boulevard, Suite 200 
Ewing, New Jer-Sey 08618 

ERM 
mt Standard Chlorine ·chemical Company,lnc. WO#:. 'L.7905.03.01 

'reject Focused Remedial Investigation . 

Date Siarted: Bn/96 

logged By: F~ Nemec 

Drilling Co.:. JCA 

Method: Mud Rotary 

Boring Depth: 22 ft. · 

Initial GW Level: . - 6.0 ft. 

C':' 
G) G) 

c. > Blow Count 0 E () 

"' Cll 
(/) a: 

2. ·1 ,1 '1, 1 

18. 5,5,9,10 

Date Completed: an/96 n: NA 
.Checked By: NA 
Driller: S; 

NA 
Equipment NA 

Ground Surface Elevation:7 .99 NA . . . 

GW Level: NA Time/Date 

• " ·& 

"" • 
Description 

• J: 

12-14 ft.- Dark brown and black-peat and 

2 

. organic silt, wet. · 

14,16 ft.~ Same as-previous to 1S·ft~; 15-16 
. ft. Light gray-brown fine sand and 

silt, grading coarser with depth , 
·wet. · " 

16. 9,10,14,18 0 16-18 ft.-· Medium reddish-gray well sorted 
fine to coarse san.d, trace silt, wet. 

10" 21,18,16,14 0 

. 14" 6,6,5,7 0 

·-.: 

'18-20 ft. - Medium yellow-brown fine to · 
medium sand, trace fine rounded 

· gravel, trace silt, wet. 

20~22 ft.· .-Medium brown~gray stlflsilty clay,' 
trace len~es of fine s~nd, very 
moist to wet. ' 

49 

RemarkS:·. 
. . - ~·~ . ' . 

Well ·· · ''( · · · 
·Construction 

NA 

. . :.:. ' -...:-~ ·: 

:..•. :. \ 

· .. 
-~ .. 
···~.;...-·_ :-·~ ... ~ ..... ~-

·I 



D 
R 
ERM 

300 Phillips Boulevard, Suite 200 
Ewing, New Jersey 08618 

.\ 

L 1t:- .Standard Chlorine Chemical Company, Inc. WO#: L7905.03:01 

'reject: Focused Remedial Investigation .. 

Date Started: 
~ 

8/16/96 

Logged By: F •. Nemec 

Drilling Co.: JCA 

Method: . Mud Rotary 

Boring Depth: 18ft. 

Initial GW Level: 3.0 ft. 

~ 
CD CD 

.r::: 0. > Blow Count 0 
~ .E u 
CD ca CD 
0 rn a:. 

o- 10. 3,2,2,2 

-
-
-
... 

2- 16. 10,6,5,4 

·-
I 

. -
-

4- 2. . 3,2;2,2 

.. -
-
-... 

s- . 18. 3,2;3,6 

- : 

-
. ·-. . 

-
a- 14. 6,5,6,8 

-
-
-
-

1D- o· 3, 1,2,3 

-
-; 

-
l12-

Date Completed: 8/16/96 ·screen: NA 
Checked By: Pack:. NA 
Driller. S. Berger Seal: 

NA 
Equipm'ent: ATV Portable Rig Grout: . NA 

Ground Sur1ace Elevation:4.17 ft Inner Casing: NA 

GW LeveJ: NA j Time/Date NA OuterCasing!Stick Up: 

• >-
u • C) 

~t 0 .:g . "i'g. 
• = X ~ 

3 0-2 ft.-

3 2-4ft.-

6 

10 4-6ft.-

7 6-8ft.-. 

' 

s. 8-10ft. -

10-12 ft·. -

· bescription 

.. 

. Medium reddish-brown silt and 
, fine sand fill,_frequent fine to . 

coarse angular gravel, moist. 

Same as previous to 3 ft.; 3-4 ft. 
Black fine to coarse sand fill, treq. 
cinders, some fine gravel, wet, with 

. occasional fine brick fragments •. 

Black· cinders, wet, oistinct .odor .. 
-

Dark gray -to black fine sand and 
silt fill, loose; wet and saturated 
with product (oily sheen), low odor. 

. ' 

Medium to dark gray si~ and fine " 
sand fill, trace fine graveVcinders, 
wet, oily sheen becoming less 
evident with depth with)n.silt. 

No recovery. 

r::::o· 0 . 

. "• .. ;_ '--~ ~ 
'-"• .. ,· 

'·. 

··· .... 
Page 1 of ._.2...__ 

j Bor~ng/Well: · SB-7 
~ ! ' . 

·F • 

: .:.:: 

I J From: -To: 

.(:·;/;/·/·;~ From: -To:. - From: -To: 

~~ From: -To: 
'' __ ,· 

NA 

wen Remarks 
Construction 

•. 

- NA .. 
-
·-
-
-- -
-
- . 

·-.. 

-
- I 

·-
- .. .. 

-
•. -. . .. .. ·.-· 

.;. 

. -
. ' -· 

-
-
- ... 

-.. 
-
-

.·.·-

-
-
- . 
-



.... 

• 300 Phillips Boulevard, Suite 200 
. Ewing, New Jersey 08618 

ERM 
WO#: L7905.03.01 

:reject: Focused Remedial Investigation 

Date Started: 8116196 Date Completed: 8/~~/96 Screen: NA \ 

Logged By: F. Nemec Checked By: Pack: NA 

Drilling Co.: JCA Driller: S. B.erger Seal: 
NA 

Method: Mud Rotary Equipment: ATV Porte!ble Rig. Grout: NA 

Boring Depth: 18 ft. Gr9und Surlace Elevation:4 ~ 17 ft. Inner Casing: NA 

Initial GW Level: 3.0 ft~ GW Level: NA Time/Date N Outer Casing/Stick Up: 

~· • ">-
Cl) CD " C) 

c. > Blow Count !e o. 
Description 0 • <>. 0 E u ii<>. .s:; 

Ill CD· • = (/) a: % _, 

10" . 2,4,4,3 .· ·:-.;:.-· . .-.:. 12-14 ft:- .'bark gray rnucky, loose fine 
:.:-:::::~ · sand and silt, wet, saturated 

· :::.g-:~ with an oily sheer:';. . . 

~ 2·. 15,, 5,, 5,16 8 · fli 14-16 ft.· Medium brown fine 1o medium 

s· 6,9,8,10 

·:·~<-~-: : sa[ld,_ trac;~ silt, \Vet with an oily 
:~~ sheen · 

4 · ~~ 16-18 ft. - Mediu~ reddish-grey clayey sin, 
occasional fine sand lenses, moist. 

51 

NA 

" . 

. · ....... :• .. 
· .. ··: 

.... ; 

:., .. 

. ~. ··l ... 

..... 
' ... ·~:' 

. ·.'··~-

·~ . ' 

- . •,· .·, ::.::.~ ... 
•.'.• 

.. . •::" ·~ ' . 



• ERM 
r .- ,t: 

300 Phillips Boulevard, Suite 200 
· Ewing, New Jersey 08618 

andard Chlorine ChemicaiCo 

roject: Focused A€imediallnvestigati0n· 

Inc. WO#: L7905.03.01 

Date Started: . 8/5/96 Date Completed: . 8/5/96 
Checked By: 

'NA 
Meth

1
od: Mud Rotary Equipment: CME Rig Grout: NA 

Boring Depth: 18 ft Ground Surface Elevation:4.53 ft Inner Casing: NA . 

·Initial GW Level: ·· _2.0 ft. GW level: NA Time/Date NA Outer Casing/Stick Up: 

2:- II 
. >-

CP CD 'C) 

'.C. c. i) Blow Count· ~ 0 

E , 0 Description u .. .'.C. 
Ill CD ... = (/) a: :t -' 

·, 
. 14 •. 12,14,21,22 3 0-2 ft,- Brown-red.medium to coarse sand· 

- 5· 10,12,14,14 ·7 

s· .s,1o,12,2o s 

14" 4,2,2,2 

. o· - 6,8,8,9 

• I 

10" 3;4,7,9 7 

fill, some firie angular gravel, moist, 
· -to 1.0 ft.; · 1.0·2.0 ft Black fine to 

coarse sand and cinder fill, some 
fine angular and rounded gravel, 
very moist, dense. • . 

2-4 ft. - Black medium to coarse sand and 
fine angula~ gravel fill, wet, dense. 

4~6-ft. - Same_ as previous, wet. 

6-8ft.- Medium greenish-grayclayey silt, 
. some fine sand, occasional black 
cinder piece_s, wet, to 7.5 ft.; 7.5-8 
ft. Brown meac;low mat. 

8-10ft.- No recovery. 

' 10-12 ft.·- oa·rk brown/black meadow 
mat and organic silt; wet. 

Boring/Well: 

From: 

From: 

NA 

Remarks 

·, 

: .. 

Page Lof 2 · 

SB-8 

·-To: 

wen
construction 

NA 

. . . ~ 

. ;.· 

·-~· .. · 



II 
ERM 

300 Phillips Boulevard, Suite 200 · 
Ewing, New Jersey 08618. 

C. ~l-t~·~S~ta~n~d~a~ro~C~h~lo~ri~n~e_C_h_e_m_i_ca_I_C_o_m~p_a_n~y~,_ln~c~·----~w __ o_#~=~L7_9_o_s_~o_3_.0_1 __ ~--~~--~~--~----~~ 
= roJ"ect: • • Pocused Remedial Investigation 

Date Starte~: 8/5/96 . Date Completed: . 8/5/96 Screen: NA 
Logged By: F. Nemec.· Chec.ked By: Pack: NA 
Drilling Co.: . JCA · . · Driller: s. Berger Seal: NA 
MethOd: Mud Ro·t~ry Equipment. CME Rig Grout:· NA ~/.From:·: . ~··.,.·~ 

Boring Depth: 18 ft. Ground Surlace Elevation: 4.53 ft lnnerCasing: NA • ~ ..... . .~ ~ ; J'.,:: 

··J ~ -, • 

Initial GW Level: · 2.0 ft. Nk 
~· i;; 

GW Level: NA Time/Date N Outer Casin~Slick Up: . 
1----...--~-...-..-----~....:...l---r---r----'--:---------L-------~-r-------.~ .. -~~-r---~-:--1:.;:. ·. 

• m m .. 
= c. ~· Blow Count 2-E 0 

Description • <> 0 E u 'i<> ~ ., .m • :r:: 
tf) a: •. :z: ..;J 

Well.· .. · 

,} .. •' 

1 •. -~.· -~· 

4,4;5,8 

14.. 16,17,22,18 4. 

16. 12,12,12,9 2 

Dark gray fine sand, poorly 
sorted, trace/little silt, wet, 
slight sheen, odor. 

light to J;nedium brown~gray fine 
sand, poorly sorted, wet, trace silt . 
to 15 ·ft.; 15-1~ ft. Medium reddish
gray Clayey silt, varved, vvith trace 
fine sand lenses, moist. · 

16-18 ft. • Medium b'rowri~gray silty clay 
(increasing clay content with 
depth), stiff, moist, trace fine s~nd 
lenses. 

NA 
: .; 

.;· -. 

··"":.(· 
_:.. ....... 

·., .. · 



Ill · 300 Phillips Boulevard, Suite 200 
Ewing, New Jersey 08618 

ERM. 

· ,'roject: Focused Remedial Investigation· 

Date Started: 8/12/96 

Logged By: F. Nemec · 

Drilling Co.: JCA 

Methci<;f: Mud. Rotary. 

3oring Depth: 16ft. 

:nitial GW Level: 2.0 ft. 

~ 
(I) CD 
c. >. Blow Count 0 
E u 
Ill CD' 

'(/) a: 

0 18. 3,4,5,5 

18. . 4,8;9,9 

14. . 5;5,6,7 

. o· 2,2,2,2 

12. 1,1,1,1 

18" 5,5,4,4 

Date Completed: 8/12./96 Screen:. NA 
Checked By: Pack: NA 

• >-

it 
C) 
0 
0 jlo. .&:. 

:!• :r:: 
..J 

30' 

100 

150 

20 

1 

S; Berger Seal: NA .. 
Grout: NA 
Inner Casing: NA 

Outer Casing/Stick Up: 

. Descriptio!" 

0-2 ft.- Red-brown clayey silt fill, some 
fine to coarse sand, occasional 
fine to· coarse angular gravel, . 
moist to very moist, very strong 
solvent o,dor. 

2-4 ft. - Same as previous, wet to 3 ft.; 3-4 
ft. Dark green-gray and black fine 
to coarse s<md and cinders, some 
·coarse gravel, wet, very strong 
solvent odor. 

4-6 ft. • Green-gray silt, fine sand, fine 
gravel and cinder fill, wet to 5.5 ft., 
w~h a strong solvent odor, 
becoming moist from 5.5·6 ft. w~h 
increasing siiVclay content. . 

6-8ft.- No recovery. 

8-10 ft. • Dark brown meadow mat; some 
organic silt, slight solvent odor, 
moist. 

1 0~ 12 ft. - . Medium gray fine sand and 
. ·Clayey silt, very moist to wet from 

.10 to11.5 ft.; 11.5-12 ft. Gray fine 
to m'edium sand, little silt, wet. 

· Page 1 of · 2 · 

From: 

From: 

· .From~. -To: . 
·' 
From: 

NA 

· Remarks 

-To: 

Well 
Construction 

NA 

·r .·, 



• ERM 

300 Phillips Boulevard, Suite 200 
Ewing, New Jersey. 08618 

.·. :. 

'it Standard Chlorine Cher:nieal Company, Inc. WO#: L7905.03.01 

:roject: Focused Remedial Investigation ·: · 

Jate Started: 8/12196 Date ComJ:lleted: Screen: 

• ogged By: F~ Nemec Checked By: Pack: NA 

Drilling Co.: JCA · · Drilhi.r: S. Berger Seal: 
NA. 

Method: Mud Rotary Equipment: ATV Portable Rig Grout: NA 

Boring Depth: 16 ft •. Ground Sun ace Elevation:. NA Inner Casing: NA 
.. 

Initial GW Level: 2.0 ft. GW Level: NA 1 Tima!DC!te 'NA Outer Casing/Stick Up: 

~ .. £;; .• CD CD u· 
.s:; a. ~ Blow Count 8.E 0 

Description ~ "' 0 g. E • ~ a. " u· .c 
CD ., CD ~ = 0 (/) a:· ...J 

. 
12- 18" 4,6,12,14 .1.5 :-;:::::::::: 12-14 ft ... 

ltr ·. 
Gray with red st.reaking: fine to 
medium sand, little silt, wet. ·· 

-
i -. 
14-:-
. -

.. -
'-

16..;.. 

-
-
-
-

18-

-
.· -
-
-

~0-
.. 
-. 
-

~2-
-
-
.. 

.:. 

r~--

16" 

. 

., 

,. 

.. · 

.. 

12,13,15,18. 10 : 14-16ft.- Medium gray intervals of wet fine · 
to medium .sand and Clayey silt . 
grading to medium gray clay~y 
silt/silty-clay with fin~ sand lenses. 
Sand intervals from 14-15.5 ft.· . . . . 

contain a sheen on water. 

··t' 

Page 2 of ·-'·.,...J2...__ 

. I BoringM'ell: SB-S 

I 1 From£. r ......... J :::· :-=~ ::::· :::: From: ·- From: 

~~ From: 

NA 

. Remai1cs 

·' ·-
-
-
. -
-. 
-
-
-
-
--
-

'·-
·:. 

. -
·-

' -
-
--
-
-
·-
-
-

.·-
-

.. -
-
-
-

.. 

: 

' 
-To: 

.. ; . 
·-To: 

-To: , 
.. 

-To: 

Well 
Construction 

NA' 

: 

' 

'. ~ ' ... 

.. .. 

. '· '"; 



• ERM 

300 Philllps Boulev~rd, Suite 200 
· Ewing, New Jersey 08618 . 

nitial GW Level: . 3.5 ft. Time/Date OuterCasing!Stick Up: 

~ • CD CD u 

a. > Biow Count .&e 
E 0 ~ Q. 

u 'io. 
"' CD • 

(J) a: ::z: 

0 16" 11,21,32,28 20 
. ' 

.2 

20" 14,17,15,13 3 

14~; 7,6 .. 8,4 3 

s· 4,3,3,3 '2 

. ' 

o· 1,1,1,1 

14. 1,1 '1,2 

.>. 
Cl 
0 
0 
.s= = ...J 

Description 

Brown clayey silt ·fill, with fine to 
0-2 ft.- coarse sand, and fine to coarse 

round~d gravel, wet, to 0.5 ft~· 0.5-
2ft. Black fine to coarse sand, 
cinders, some fine to coarse 

. angular gravel, very moist with a 
pungent odo~ •. bric~s are .located 
at 2ft. 

2-4ft.- Black Cinder fill, some fine to 
.coarse sand,.wetwith asheen 
beginning at 3.5 ft. . 

4-G.ft.- Same as previous, wet with a 
sheen .. 

6-8ft.- . Same as previous, wet with a 
sheen • 

8-10ft.- No recovery. 

10-12 ft.- Brown meadow mat, some 
organic silt, very moist to 
11.5 ft.; 11.5-12 ft. Medium 
gray fine· sand, some silt, wet. 
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. Remarks 
.. ·· Well 
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• 300 Phillips Boulevard, Suite 200 
Ewing, New Jersey 08618 . 

ERM 
·t Standard Chlorine Chemical Cof!lpany, Inc. WO#: L7905.03.01 

.. ·.· 
'reject: Focused Remedial Investigation 

\ 

- .. 
late Started: B/16/96 Date Cpmpleted: 8/16/96 Screen: NA 

egged By: F. Nemec Pack: NA 
Seal: 

NA ' 
)rillirig Co.: JCA Driller. -- S. Berger 

~ethodi Mud Rotary Equipment ATV Portable Rig· Grout: .. NA 

loring Depth: 18 ft. Ground Sur1ace Elevation': 4_19 ft Inner Casing: NA 

1itial GW Level: 3.5 ft. GW L~vel: NA 1 Time/Date NA Outer Casing/Stick Up: ·. 

~ : E» CD 
.r= 0. 
Q. E 

CD 

8 8 ! .Q lOw Count ~·l 0 .. .r= 
Description 

CD nl 
0 (/) 

~ 
.. -
--
. -

14-

-
. 
. 

1&-
. 
. 
-
-

ta-
-
-
-

·-
2Q-

-.. 
-
-

22-
-

' . -
-

24-

CD 
a: 

. 20. 6,6,7,7 

~ 5 

15 \~.~-~-~ 12-14 ft .. - ~:!eg:~{. ~~~ ~~;~~~~ s_and, 

. DNAPL observed throughout 

Il 14.16 ft._.::::. prev~us, DNAPL. 
.:::_: · · · ~oncentrat1ons mcreas1ng with 
·~Y:: depth. Beginning at 15.5 ft., sand. 
:::-~:. is becoming medium broY,In, 
·-;.;:: coarser, with significantly less 

~:J ONAPL observed~ 
.-:'.:· 16-18 ft.- Medium brown fine to medium 
.:.:·.:: sand, wet, continual saturation with 

DNAPL to 16.5 ft.; 1 ~.5-18 ft. · 
Medium gray silt, trace clay, trace 
fine sand (lenses), dry to damp. 
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,I BoringM'ell: SB-10 

I I From: -To: 

-To: 

.!.• 

-To: 
,.: : •. 

NA .. ·.· 

Well· Remarks .. ·Construction 

.. 
·' - '·. -

' 
NA•. .. 

.. 
. 
. 
-. 

' . 
·. ., .. 

~ 

-
.• 
.., 

-
-

--.. 
-
-
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-
-
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.:.. 

-
-
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-
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Table 1 
Tidal Dat.a for.Hackensack River 

Kearny Point. 

,__ _____ .;,_....;D::..i;;.;.ff.:::.:er..:.e.:..:.nc:..:e:.;s;__ ___ ....;_ __ ~--· .:..:.R.:::.:an,_.igo.;;es~-,_,_ .. ___, . , Mean ,. '' • • :~~:p~~ ' 
Time, mins Hei( ht,ft · ·· ·.r.' · '· Tide·1: · :' -~ 

Hioh . I Low Hi~h Low Mean· ··Spring~ c Levef~ :,< .' ~ .: ,: · · .·. · 
81' ·. 25 1:14 1.14 5.2 '·'.. 6.29 :,..-·· 2.85

1

:;", .- ' 

'· 
· Adjusted 

Time· Height, ft. Time; min. Height, ft. 
7/29/96 0:5~ -0;5 7/29/961:23 0.64 ... ~ ' 

7/29/96 6:50 5.1 7/29/96 6:58 6.24 
7/29/96 13:09 '-0.3 7/29/96 13:34 0.84 

. ' 7/29/96 .19:11 ' 6.2 7/29/96 19:19 7.34 
' 7/30/96,1:50 -0.8 7i30196 2:15 Q.34 

7/30/96 7:43 5.4 7/30/967:51 6.54 
7/30/96 14:0~ .· -0.5 7/30/96 14:28 0.64 ..... -

7/30/96 20:03 6.3 7/30/96 20:11 7.44 
7/31}96 2:40 

·-.· .. -1' 7/31/96 3:05 0;14 
7/31/96 8:36 5.6 7/31/96 8:44 6.74 

'. .. 
7/31/96 14:56 -0;6 ' 7/31/96 15:21 0.54' 
7/31/96 20:56 6.2 '7/31/96 21:04 7.34 

811/96 3:29 ' ' . -1 8/1/96 3:54 . 0.14 

., .. ,·. "· '• . 
. ': ·.,. .... · 

. ·· .. _ 

8/1/96 9:30 '5.7 811/96 9:38 6.84 .... ..; . 
• ,. •• -1 - .... :.···· 

8/1/96 15:47 ' -0.5 ·. 811/96 16:12 '0.64 
811/96 21:51 6 ' 811/96 21:59 7.14 

8/2196 4:16 -0.9 812196 4:41 0.24 
' al2196 1 0:27 5.7 . 812196 1 0:~5 6.84 :···· .-.- .. 

·" .,:, 

812196, 16:39 -0.3 812/96 17:04 0.84 
8/2196 22:48 '5.7 •' 812196 22:56 6.84 

.. _.,· 



II 
ERM 

300 Phillips Boulevard, Suite 200 
Ewing, New Jersey 08618 

1\ .. 1t Standard Chlorine Ch~mical Company, Inc.·· 

Page 1 of 2 ·· · 

WO#: L7905.03.01 BqringM'ell:· SB-1 1 

. ·roject: Focused Remedial Investigation . ,.. · '' 

~a~t~e~S~ta~rt~e~d~:~~8~ffi~/~9~6~.~~~D~a~te~C~o~m~p~l!et~~~:~~8~/~6/~9~6===t~r~e~en~:=·===·~:N~A~.=·=====lllllt=~F;ro;m;:=====-lT~o·~·==/2·~· 
Logged By: F. Nemec 

Drilling Co.: .JCA 

MethQd: .Mud Rotary 

Boring Depth: ··16 ft. 

Initial GW level: .. 8.0 ft. 

CD a. 
E 
1'0. 
(/) 

~ 
CD 

8 
CD a: 

12" 

'24" 

24" 

12" 

o· 

Blow count 

6,6,7,6 

3,4,6,6 

19,20,31,40 

14,16,12,4. 

4,10,9,12· 

14" 7,8,9,9 

Checked By: ck: . NA 

Driller. S~ Berger NA 
Equipment CME Rig._ NA 

Ground. Surlace Elevation:3.56 . NA 

B . 
-~ 
"' .. • %. 

1 

.15 

3 

3-

Outer Casing/Stick Up: 

· Description . 

0-2 ft .• Orange-brown fine to medium 
·. sand and silt fill, trace fine 

gravel, moist; to 1.0 ft.; 1-2 ft. 
Dark brown silty. clay, fine to 
coarse sand and gravel fill, .. 
very moist. · 

2-4ft.- · Dark· brown fine to medium. sand 
fill, some silty clay~ some fine 
rounded gravel, very moist y.rith • 
sheen on soil.· 

4-6ft •• Brown fine to medium sand fill, 
some silty clay; some fine rounded 
gravel, moist. · 

6-8ft.- Same as previous to 7 ft.;7-7.5 ft. 
Black organic silt and peat; 7.5~8 
ft. Wood pieces (from meadow 
mat), very moist. · 

8~ 10ft. - No recovery. 

10-12 ft.- Dark gray fine to medium 

. . 

fairly well sorted sand, little 
. silt, wet. . 

'59 

NA 

Remarks · 

-To: 

-To: 

Well 
Construction 

NA 

,: .... · 

. •' .. ~ ~- · ... ·' 
' . 



300 Phillips Boulevard, Sui1e 200 · 
Ewing, New Jersey 08618 

't:· Standard Chlorine Chemical Company, In~. WO#: L7905.03.01 

. reject: ·Focused Remedial Investigation 

Date Started: , 8/6/96 Date Completed: 8/6/96 sCreen: NA 

Logged By: F. Nemec Checked By: Pack: NA 

Drilling co.: Driller: S. Berger Seal: 
NA. 

Method: Mud Rotary . Equipment:. CME Rig Grout: NA 

Boring Depth: 16 ft. Ground Suriace Elevation:3.56 ft • ..Inner Casing: .NA 

Initial GW Level: 8.0 ft. GW Level: NA ·Time/Date N Outer Casing/Stick Up: 

3 ·e;; /.• 

Blow Count ~ ~ ~ 
la. .c Description 

! 5 

9,10,10,12 

9,11,13,13 

Brown f.ine to medium fairly 
well sorted sand, trace silt, wet. 

Same as previousto 15.5 ft. with 
15-15.5 ft. interval saturated with 
DNAPL. 15.5~16 ft. Medium gray 
stiff clayey silt, damp to moist. 

( 

60 

,.:, ·-·~:.~~ ~ :· :-:t.,:);'_Ij!,:.-::.:~ ·. 
, ... ::_£_,;..·.._.. ..... 

- . Fro~:'·< ~To: 

• \ ,. • • .. ~ • : -f~ :·. 

NA 
-< .\ '~.:'"'·~. 

Remarks>~,:. 
Well. 

Construction 

.. . ' 
.· ... :_._ c~--·.. ~-- ;•; ... · 

· ..... J ·' ~ · ...• 

NA ·· 
;;.~-. 

... ·.: 

:' '9-



•• ERM 

300 Phillips Boulevard, Suite 200 
Ewing, New Jersey 08618 

nt: Standard Chlorine Chemical Company, Inc. WO#: L7905.03.01 
.. 

r~ject: Focused Remedial Investigation 

)ate Started:· an/96 Date Completed:· . an/96 -Sqeen: NA_ 

.ogged:By: F. Nemec Checked By: .. Pack: NA 
)riUing Co.: JCA Driller: $.Berger 

.. Seal: 
NA I 

vlethod: Mud Rotary Equipment: CME Rig Grout: NA 

3oring Depth: 18ft. Ground Suriace Elevation: s.s3 fi Inner Casing: NA 

nitial GW Level: 3.5 fl. GW Level: NA j Ti~e/Date NA Outer Casing/Stick Up: 

~ z i;i .. 
Cl)· CD 
c. >· Blow Count ~E 0 

Description .r= 0 0 Q. E 
~ c. 

u 'ic. .r:. 
Cl) ., CD • .:: ~ 

0 II) a: ::1: ~ 

0-:- . 6" .. ,. 7.~.2,3 0 0-2 fl .• Orange-bro.wn silt .and fine to .· 
.- '· . medium sand fill, some fine to 

- " coarse angular gravel and cinders, 

- 'qamp. 

.. -
2- 22" 3;2,2,2 0 2-4 fl.- Medium to dark gray fine to coa.rse 

sand fill, some -fine to coarse .. · 
.• . . gravel, some silt~ moist, becoming 
.. wet at 3.5 ft. 

. -. 

4- . 24" 8,6,10,12 0 4-6ft.- Same as previous, wet: 
' 

~ 

-
·-. ... 
- ··, .. 

s-· 18". 4,8,9,11 1 6-8ft.- ·. Same as previous to 7.5 ft.; 7 .5.-8. 

- ft. Gray silty clay fill, sorne medium 

·.·_ to coarse sand, trace fine gravel; 
wet • 

.;. 

.. 
a- 24" 6,10,11,12 1 8-10 fl.- Medium gray. fine to medium sand 

- fill, some .clayey silt, with white . 
;.. and _green fine angular gravel . 

- throuQhout, wet.. 
.. -

1o- 24" 4,4,3,4 ·10-12ft.- Same as previous to 10.5 fl., 

- grading to dark gray silty 

- organic clay from 10:5-11 ft., 
soft, v_ery moist. 11-12 ft. 

·Dark brown peat (meadow 
·- mat) with some black staining .. 

12- _from the_ organic clay, moist.. 
., 

h1 

Page1 of~·. · 

·jf?oringM'ell: · SB-12 : 

··-··. 
.. 

. From: -To: 

r:.::~:.::)·;~ From: ·To: - From: ·To: 

~~· From: -To: 

·~ 

.. 

NA 

Well. ·' Remarks 
Construction 

- NA - .. 

-
-
--

·' -
.. ~ 

-
---•. 
;;. 

-
-
.. 
-
-
-
-
-

.-
-

i -
. -
.-

.:. ·-
_;-

- . 

-
-
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• 300 Phillips Boulevard, Suite 200 
Ewing, New Jersey 08618 

ERM 
1t Standa Chlorine Chemical Company, Inc~ WO#: . L7905.03.01 

reject: Focused Remedial Investigation 

Jate Started: Bn/96 

.egged By: F. Nemec 

Drilling Co.: JCA 

'v1ethod: Mud Rotary 

3oring Oepth: 18ft. 

Initial GW Level: 3.5ft. 

~ 
CD CD 
a. ~ Blow Count 
E u 
Ill CD 

!/) ·a: 

1,1,1,1 

18" 5,5,9,10 

Date Completed: sn/96 Screen: NA 
Checked By: Pack: NA ·. 

Driller. S. Berga·r Seal: NA···· 
Equipment: CME Rig Grout: NA 

• u 
P. 
" • .. 
::t 

2 

ic~ Up: 

Description 

12-14 ft.· ·Dark brown peat (meadow mat), 
little dark gray organic silt, moist. 

14-16 ft.- Same as previous to 15ft.; 15-16. 
ft. Light gray-brown fine sand and 
silt, grading coarser with depth, 
wet.. 

16" 9,10,14,18 0. 16-18 ft.. Medium reddish-gray well sorted 
fine to coarsesand,·trace silt·, wet. 

10" .· 21,18,16,14 0 

14" 6,6,5,7 0 

18-20 ft. • Medium yellow-brown fairly well . 
sorted fine to medium s~nd, trace 
fine rounded gravel, trace silt, wet. 

' I 

20-22 ft.-· Medium brown-gray silty clay, 
. trace lenses of fine sand, very 

moist to wtlt. . 

6'2 

-- ,· 
• '·· • 1./, ,:~l-.... :-,... 

RemarkS;.',· · 
-.-. 

;·,>·" '. Well>·· · 
Construction 

NA 

.· .. 

.···.-·• 
. .:;;.:~ . -

.-... 
~_,. .. 



~

~· 
300 Phillips Boulevard, Suite 200 ·. 

Ewing, New Jersey 08618 ' 

ERM 
WO#: · L7905.03.01 

'roject: Fo<:used Aemediallnvest.igat 

Date Started: 8/12/96 

Logged By: . F. Nemec· 

_lling Co.: JCA 

Method: Mud Rotary 

Boring Depth: 16 fl. 
Initial GW Level: 3.0ft. 

"(!) 
~ 
Ill 

0.. ~ Blow Count 
E u 
<II Gl 

(/) a: 

o· 5,3,1,2 

10.. 2,1,.1,1 

Date Completed:: 8/12/96 Screen: NA 
Checked .Pack: · NA 

Qriller: s .. Berger Sea~ NA 
Equipment CME Truck.Rig Grout:. NA 

Ground Surface Elevati~n: 4 _27 Inner Casing: NA 

GW Level: 'NA Time/Date. Outer Casing/Stick I.Jp: 

• >-
''! 

C) 
·o 

"' :g • .. = :z: ..J 

• .. : 

0 

. Description 

.. 

0-2 tt;- . Np ~ecovery. 
. i. 

2~4 ft. - · Dari< brown fine to coarse sand fill, 
· s'o~e fine to coarse angular gravel, 
som~a silt, wet beginning at 3ft; 

.14. 10,27,8,3.. 1 4-6 ft.- Same as pr'evious to 5.5 ft.:· S.S-6 
Dari< reddish orange silty clay and 
fine .to coarse sand fill, some fine 
angular gravel; wet. · 

a· 3,4,4,4 6-8ft.- Black fine to co'arse sand, gravel, 
and cinder fill, wet to7.5 ft.;7.5-8 
tl. Black peat and organic.silt 

':· 
(meadow mat), wet. 

10" 3,3,2,2, 8-10ft:- Brown to dark brown same as 
previous, very mo.ist. . 

. ,, : . 
. ' .. 

12" 3,3,3;4 10-12 ft.- Same as previous to-11.5 ft.~ 
wet; ·11.5-12 ft. Medium gray 

· clayey silt and fine sand, .wet. 

. NA 

_I'· • ~ .' • -~ "., -: ----:~-;;~ 
... " -: ':::: _,. ~-.. ,.... .. - . ~~.. . :? 

:., .... 

••• !• 
I. 

....... .. - .. : ... 

" •. 
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~ 
ERM 

3oo Phillips Boulevard, Suite 200 
Ewing, New Jersey 06618 

~ ·, . 

mt: Standard Chlorine ChemiCal Company, Inc. 

'reject: Focused Remedial Investigation 

)ate Started:· 8/~ 2/96 Date Completed: _ 8112196 

.ogged By:. F. Nemec Check€1d By: 

. WO#:: L-7905.03'.01 

Screen: NA 

Pack: NA 

)rilling co.: JCA 
.I 

" 
Driller: s. Berger Seal: NA 

..lethod: Mu_q Rotary Equipment: CME Truck Rig GroUt: Nl\.~ · 

3oring Depth: ~ S,ft. Ground Sur1ace Elevation:4 .
27 

Inner Casing: NA 

j Boring/Well: 

I I From: 

f'.:~;:.::·;:.::·;~ From: -- .From: 

~~ From: 

nitial GW Level: 3.0 ft. GW Level: NAJ1ime/Date · NA Outer Casing/StickUp: NA. 

.c 
Q. 
Cl) 

0 

2-

--
-
-

4-
.. 
·.
·
. 

6-
. 
-
-
-

a-
-

. ·-
-
.-

!0-
. 
. 
·
-

~2~ 

-
·-
--
-

~4-

Blow Count 

8,11,11,13 . 2 

10,10,27,13 3 

.• 

12-14 ft.-

.. 

Description 

.. 

Medium to dark gray poorly 
sorted fine sand, some silt, wet. 

14-16 ft. - Same as previous to 15,5 ft., from 
14-15.5 ft. the sand is micaceous 
and grading siltier with depth:; 
15.5-16 ft. Medium reddish gray 
clayey sitVsilty clay, occasional 
·lenses of fine sand, moist to 
damp. 

. 

Remarks: ... 

-.• 
-
-

' ·-
.-

·- ,_ 

. ·-
-
-

·-
-
-I -
-
~ 

-
-
--
-
-
·.-
-
-

tr -
-
-
. 
. 
-
-

- .'· 

Page 2 of 2 
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~To: 

·To: 

-To: 

·-:ro; 
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wen· 
Construction 
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NA 
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300 Phillips Boulevard, Suite 200 · 
Ewing, New Jerse.Y 08618 · 

ERM 
. mt . Standard e Chemical Com·pany, Inc: L7905.03.01 

'reject Focused Remedial Investigation · 

Date Started: ant96 

Logged By: . F~ Nemec 

Drilling Co.: JGA 
Method:· Mud Rotary 

BOring Depth: 20 ft. 

Initial GW Level: S.Sft. 

CD a. 
E 
"' (/) 

Blow.Count 

3;4,4,4 

14" 4,5,5,5 

24" 5,5,5,5 

24. 6,8,, 0,12 

16" 8,6,5,3 

o· 3,3,3,3 

Date·Completed: ant96' Screen: NA 

Checked By: Pack: 

Driller. S.f?erger Seal:·· 

Inner Casing: NA 

GW Level: NA Outer Casing/Stick Up: 

I 
·~ . • :J: 

0 

. o 

0 

0 

0 

~ 
0 
0 .c. 
=· ...J 

0-2 ft.·. 

. 2-4ft .• 

Description 

Orange-brown fine sahd fill, little 
silt, trace fine gravel, dry to · 
damp, to 1.0 ft.; 1-2 ft. Dark 
reddish-brown and green silt and 
fine to medium sandfiJJ,·trace 
fine angular gravel, moist. 

Same as·previous, moist 
. ; ,' ' 

-6 ft. • Same as previous,'becoming wet 
·at 5.5 ft.· 

6-8 ft. - Same' as· previous, wet. ; 

8-10ft .• 
..... 

Same as previous, wet to ·9.5 ft.; . 
9.5-10.ft. Dark brown peat; some . 

. organic silt (meadow mat), moist. 

10-12 ft. - No recovery. 

NA 

-~ ,. : 

.~. _;·~~~\~~-~:.;~~-~: .•. · 
Remarks'"·· 

' ,; 

•' i 

''"> · · ·. Welf'; 
Construction 

·NA. 

:'. '-.~ ~ 

. ,. 

•'-1. 
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ERM 

300 Phillips Boulevard, Suite 200 · 
Ewing, New Jersey 08618 · 

:~c · Standard Chlorine Chemical Company,.lnc. L7905.03.01 

reject: Focused Remedial· Investigation 

'ate Started: an/96 Date Completed: ant96 · NA 

egged By: F. Nemec Checked By: 

1rilling JCA Driller: S. Berger NA 

lethod: · Mud Rotary :r ·Es:~uiprne.nt .. CME T~ck NA 

oring Depth: · 20 ft. NA 

1itial GW Level: 5.5 ft. Outer Casing/Stick.Up: 

c:-
CII Cll 

~ .8 
.<I) (/.) a: 

Blow Count Description 

16" 2,1,9,10 3 12-14 ft.. Dark gray-brown peat, some 
organic silt (meadow niat) to 13$ 
ft.; 13.5·14. ft. Light greenish-gray 
fine sand, little silt, wet. 

16" 8,10,; 1,12 ·2 14-16 ft.. Same as previous to 15.5 ft; 15.5 • 
16 ft. Light reddish-gray fipe to 
medium sand, poorly sorted, some 
silt, very moist to wet. 

24"·. 7,8,12,8 3 16-18 ft. • Light reddish-brown fairly well· 
sorted fine to medium sand, little 

·silt, trace fine rounded gravel. wet. 

18". 8,12,16,20 .2 18-20 ft. - Same as previqus to 19 ft.;·19·20 
ft. Medium brown clayey siiVsilty 

. clay with trace fine sand, lenses, 
·very moist. 

· .. 

. .. 

66 
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BoringNvell: SB-14 

'From:. 

From: .· 

From: 

From: ··. 

NA. 

Remarks 

I 

wen 
Construction 

NA 
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. . . 

r- Attachment 2 
Monitoring Well arid Soil Boring Survey Data 

Standard- Chlorine ·· ···:;; 

Kearny, New Jersey 

Coordinates TOC Ground Surface Total Well Meadow Mat Cay 
W~No. East North ·. Elev.• Elev.• Depth, ft. Surface Elev.• Surface Elev.• 

MW-1L 602518.73 698067.65 8.54 6.18 21 -4.32 -1332 

MW-2L 602927.72 698010.82 7.36 4.45 . 19 -3.55 -U.SS 

MW-3L 602725.51 69772283 5.29 3.36 18 -3.61 · -U.14 

MW-4L 603527.45 697957.1~ 7.28 5.19 18 -4.61 ·12.81 

MW-5L 602923.55 . 698260.23 6.14 3.71 17 -3.79 -11.29 .: t'-' 

MW-6L 60353137 698540.14 6.82 4.19 16 •. -4.11. ~1131 

MW-1L . 603657.55 69860208 6.90 . 4.25 16 ..{).04 -11.24 . 

MW-BL 603960.19 696755.40 8.58 5.78 19 ..{).22 -11.22 . 

MW-9L 604139.06 6982:62.oi2 10.09 7.55 21 -2.45 -11.70 

MW-10L. 603775.85 698104.42 8.12 531 16 -3.69 -1U9 

MW-11L- 603816.29 698489.69 7;88 4.74 17 -3.56 -11.86 

MW-12L 603663.18 - 696342.52 6.99 -4.5i 17.5 -4.28 -11.23 

MW·13L 60392.;1.1~ 698375.52 11.59 . 9.01 225 -3.99 -12.49 

MW-14L 604031.04 698567.13 7.99 5.82 18 -2.58 -1Q.68 

MW-15L 603135.12 697843.83 . 6.40 3.9 16 -2.10 -11.60 

MW-11U _603622.89 698493.74 '> 7.20 4.64 . 7.50 - -
MVJ-12U -.603664.83 696337.61 8.13 4.55 6.50 - -
MW~13U 603931.08 698380.01 . 11.26 9.14 11.50 - -
.fW-14U 60402739 69857333 . 8.27 5.59 7.50 - -

t-.M-15U 603136.76 697842.67 6.44 3.85 6.00 -2.15 -
PZ-2 603482.51 697977.40 -7.60 5.10 

PZ-4 603910.57 698724.52 7.20 4.70 

PZ-5 604079.29 6982.39.90 10;92 

SB-1 603377.21 697958.16 - 4.82 18 -5.18 -
SB-2 603978.07 698556.73 . - 430 18 -5.70 -
SS-3 60-l000.97 698640.66 .. 4.63 18 -1.37. .. 

SB-,4 603606.48. 696260.62 - 4.10 16 -1.80 -
SB-5 604073.22 698420.43 - 6.40 . 20 -3.60 -
SB-6 603%8.84. 698187.24 -- 7.99, 22 -2.01 -12.01 

SB-7 ,603676.02 698608.18 - . 4.17 18 -· -
SB-8 603790.84 698&;35.64 - 4.53 18 -5.47 -11.47 

SB-9 603909.18 698703.83 - 4.50 .· 16 -3.50 -
SB-10 603549.76 698446.44 - 4.19 18 -5.81 -
SB-11 603697.92.' 696247.72 - 3.56 . 16 -4.44 -
SB-12 603874.41 .695220.58 6.63 18 -5.37 -1337 

SB-13 603758.53 698104.72 . - 4.27 16 .. ,3.23 -11.23 

SB-14 .604109.68 698242.04 7.44 20 -2.06 .. -11.56 

Notes: 
' • All elevations aie in feet M~an Sea Level (MSL) 

. Meadow Mat and Cl2y elevations esfun~ted from monitoring well and soil boring l~gs. '·. TOC =Top of Casing . 
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Merriorartdtim 

·To: Steve Montagna . 

From: Joan Kimsey 
:. :· ' 

Date: 15 November 1996 

Subject: Standard Chlorine -Tidal Study 

.Ai'lalysis of the tidal study conducted.at the Standard Chlorine site'in 
Kearny, New Jersey from 29 July1996 through3 August1996 has been 
completed. Water levels were eiectronicallyrecorded in monitoring wells 

· · MW-SL, MW~9L, MW-12U, Mvv-1~L, MW-13L, MW-13U, PZ-3, PZ-4, and 
PZ-5. A complete set of electronic data-files is ~ttached. 
. . . .. 

Analysis 

Tidal information was obtained from the tide table for the Hackensack . . . . 

River at New York, NY and adjusted for Kearny .Point. The adjusted tidal 
iriformation is shown on Table 1. Hand measured.depth to water 
measurements are shown on Table 2. 

The water level data for each well and tidal fluctuations are shown on the 
attached figures. · 

RESULTS 

The tidal fluctuations generally did not effeCt on the ground water level· at 
the site. The ground water levels in wells MW.:.12U, MVV-12L, MW-13L; 
MW-13U, PZ-3,·PZ-4, and PZ-Swere not influenced by. the tide, as shown 
in the.attached figures. 

The orily monitoring wells to show any tidal influence were MVV-8Land. 
M\V-9L. The net rise or fall of the river in response to the tide is 5 to 6 feet.· 
The amplitude of the water level fluctuations observed inthe monitoring 
wells MW-SL and :MVY-9L to the:tide.were approximately 2.5 feet and 1 
foot, respectively: 
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1 ... ,;: .. 
Hand Measure' pth to Water 

MW-9L TOC: . 10.09 PZ-5 TOC: 10.92 MW·13U TOG: 11.26 MW-13L TO.C= .11.59 MW·12U TOC= 8.13 
Tim a OTW. Elev nma OTW Elev Tlma ·orw Elev Tlme OTW Etev Time OTW Elev 

7 f29/96 11 :OS 9.06 .1.03 7f29/96 11:08 9.30 1.62 -7f29/96 11:11 7.05 4.21 7f29/9611:13 9.75' 1.84 7f29/9611:18 4.73 3.40 
7130/96 1'0:43 8.82 1.27 7/30/95 10:42 .. 8.80 . 2.12 713.0/96 10:48 . 7.07 4.19 7130/96 10:4'6 9.69 .1.90 7130196 10:23 4.n 3.36 

8/1196 10:34 8.75 1.34 8/1196 10:32 8.86 
'-

2.06 8/1/96 10:52 6.76 4.50 8/1196 10:51 . 9.41 2.18 8/1196 10:48 4.52 3.61 
8f2196 13:02 8.67 1.42 812/96 13:00 8.80 2.12 8f2196 13:04 6.69 4.57 8f219813:07 9.51 2.08 8f2196 13:15 4.57 . 3.56 

... ", 

,· . 

. ·. 



l 2. 

Hand ~easurek .Jepih'l'o Water 

MW-9L TOC= .10.09 PZ-5 TOC=- 10,92 MW-13U TOC: 11.26 MW-13L TOC= 11.59 MW·12U TOC= 8.13 
:lime DTW Elev lima .· DTW Elev TlfTle DTW Elev Time DTW Elev Time DTW Elev 
.. 7/2.9/96 11 :05 . 9.06 1.03 . 712.9/96 11 :08 9.30 1.62 712.9/9611:11 7.05 4.21 712.9/9611:13 9.75 1.84 1.129196 11:18 4.73 3.40 -. 

7130/96 10:43 8.82 1.27 . 7130/96 10:42 8.80 2.12 7130/96 10:48 7.07 4.19 . 7130/96 10:46 9.69 1.90 7130196 10:23 4.77 3.36 
811/9610:34 8.75 1.;34 811/96 1 0:32 8.86 2.06. 8/1/96 10:52 6.76 4.50 8/1/96 10:51 9_.41 2.18 8/1196 10:48 4.52 3.61 
812.196 13:02 8~67 -1.42 812./96 13:00 8.80 2.12 ef2!9s 13:04 " 6.69 4.57 812./96 13:07 9.51 2.08 812./96 13:15 .. 4.57 3.56 . 
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·- 1 
.J 

• 

MW·12L 
11me 
7!2919611:17 
7130196 10:20 

8/1/96 10:46 
8f2196 13: 14 

TOC= .6.99 
DTW Elev 

4.29 2.70 
4.7'7 2.22 
4.05 . 2.94 
4.00 2.99 

PZ·4 TOC= 4.7 
11me DTW Eiev 

7!29196 14:30 5.76 ·1.06 
7130196 10:52 5.78 ·1.08 

8/1/96 10:41 3.84 0.86 
8f2/96 13:10 4.88 ·0.18 

Hand Measun. :eplh lo Water 

MW~8L ·roc=. ·8.58 PZ·3 TOC= 6.8~ 
Time DTW. Elev Time DTW ' Elev 

7!29196 14:34. 7.38 1.20 7!29196 16:36 
~- ' 

3,89 2.93 
7130196 11:15 5.71 2.87 7130196·11:08 3.91. -2.91. 

8/1/96 11:03 . 5.54 3.04 8/1196 ·10:"59 3.6.0 " 3.22 
812196 13:47 5.38 3.20 . 812/96 12:43 3.68 3.14 

. · .... 
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THE ERM GROU-P 

Water Level Fluctuations 
. Standard Chlorine 
Kearny, New Jersey 

Filename: s· ......... 'JR.XLW 
· ·. · DatePrlr. .11/15196 

-2.0 +-~--+----+----+-----+---f----+-----4-----'..,.--+-___;_....;_-+-....;_--l 

7/29/96' 7/29/96. 7/30/96 7/30/96 7/31/96 7/31/96 ' 8/1/96' 8/1/96 '' 8/2/96 8/2/96 8/3/96 
0:00 12:00' 0:00 12:00 ' 0:00 12:00 0:00 12:00 '' 0:00. 12:00 .· .. 0:00 

--MW-9L ----PZ-5 . --MW-13U; 

--MW-12L --PZ·4 

~ 
''· 

'' 

,. 

'l 

·' 

·;. cc 
' .. ·,>· ,j 

",.'. 

' .;, (. 

~· :} ' ': ' ',. 
·•• ' • I ' ., -~· . . ~ ·. · .. , ., . . ~ 

' ' 

... :.' 

·~ 7-i ', ' 
. i:~~ . ... ;.!- :/ ;·. 

.. r 
,· 



4.0 
3.5 

-~ 3.0 
_::::.. 2.5 
c 

.Q 2.0 
~ ·1.5 
~ 1.0 

0.5 
0.0 

7/29/96 
6:00 

/"'\ ··£',. 

Water Level Fluctuations 
MW-8L. 

Standard Chlorine -
Kearny, New Jersey 

(_ f\ 
,. 

I \ 

.. Filename: STPI .lH.XLW 

Data Prlnli:N.11/15196 

.. -

l r\ I \ I A 
/_ /_ A I \ l \ I \ I \· L _\ / 
I 

I 
JJ 

7129196 
1'2:00 

\ I I\ / 
~ L \ L 

v v 

7/3_0/r)6 . 7/30/96 
0:00 t2:00 

\ I \ I 
\ I \/ 

'-/ 

.. 

7/31/96 7/31/96 
0:00 . '12:00 

Tidal Fluctuations 

\ / \ / \ I 
' \ l \/. ··\/_ 

'• 

8/1/96 
0:00 

8/1/96 : 8/2/96 . . 8/2/96 
12:00 0:00 12:00 

·' 

8/3/96 
·o:oo· 

~ a.o~~~~------~----~--~--~--~~----~------.-~~----~--.------. a;· 
g 6.0+-~~~--~~4---~-4--~~~~-4~~--~~~~~+---~~~---+~----~ 
c: 
0 4.0+-~~~--~~~~~~--~--~--~~~~~-*~-+--~--~~~--r-~r-~~ 

~ . 2.0 +-!--,----1r-I---....._-N--I----!-\-.f--~r-JL...---,-f-T-f----+-T--+--'- -4~~--t--\---f--t----l.....-+--1 
Q) 

~· 0.0 +---,---~--~..,---t-:.._~---1-------I-,..L_~..;..__t--.,-----+__..1"""""":'"_+-...,.-.;.;_~-.-=: .. ~,C-;-.. -. -1-.~ ... -:-;,):-"'_ . ..;_. -:-_; ...., I ';c'; 

7/29t96 . -7t3ot96 · 7/30/96 · · 7/31/96 7/31/.96 :: 811/96:: . 8/1/96 8/2t96 -:~r,'I/8t2i96 -~f. ·f8t3t9a::-\ 

12:oo o:oo . . 12:oo . o:oo . . 12:00 · . :· .. a:~- :> .. ~\~1:~ , -,., .. -,?~~,.- .. -~;~~:'? 1 ~:~~;:_,:·?:t,;.· :.:~:=~~?:::?{ 
. ,.. . . . :. ', :_: ·y: " :, : ·'··' 

/'' . ·' •);r~ 'j .~ - ~>· .. · .. ·;. 
. . 

1:·' 
·-:..· 
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THE ERM GROUP .. . . ,: 
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Data Pn. · 11/15196 

2.5 

~ 2.0 
Cl 

~ 1.5 
.Q ,. 

Cii 1.0 
> 
Cl 

[jj .0.5 

0.0 

7/29/96 
'0:00 

'' 

.. 

· . W~ter Level Fluctuations 
MW-9L · 

Standard Chlorine 
Kearny, New Jersey 

·' / ~ / r'\ ~ l\ 
/" ./'-- / r'\. / ~ I v \7 "/ ;· VA v· _ .. v -.. .• 

-: 

-
-

7/29/96 7/30/96 7/30/96 7/31/96 7/31/96' 8/1/96 
12:00 0:00 12:00 . 0:00 12:00 0:00 

Tidal Fluctuations · 

A 
' 

.. 

8/1/96 . 8/2/96 
. 12:00 0:00 

lA 

8/2/96' 
12:00 . 

I. 

8/3/96 
0:00 

- 8.0~----~~--~~----~~~--~--~--~~--~~----~~--~----~~----~ 
Qj 
~ 6.0~~~-4---+~~---A~~~~~--~~~~~~--~~~--~~~~~~--~~ 

.§·4.0+-~~~--+-~~~~~~~~~--~~~~~-+---+~~~~~~--+-~~~~ 
Cii 
> 2.0~~~~-+~--~~--~~~--~~~--~~~~~~~~~~-4~-+~~~~~ 
Q) 

·[jj 

THE ERM GROUP-

0.0_+-~~~~----~~----~----~~----~~~-+~----~+-~--~~~--~--~~ 

7/29/96 
. 0:00 

. 7/29/96 
.. 12:00 

7/30/96 
0:00 

7/30/96 
. 12:00 

7/31/96 
0:00 

7/31/96 
12:00 

8/1/96 
0:00 

8/1/96 
12:00 

8/2/96 .· 

0:00 
8/2/96. 
12:00 ' 

.. 
'· .... 

8/3/96. 
0:00 

; : 

. ·r. 

.···, 

··'·~~------~------/.! :;.:::;:;; 


